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THE WEEK IN IRON CIRCLES. 





As the basis of the general iron market the pig iron 
situation just at present shows very interesting feat- 
ures. A careful summary of the situation shows that the production 
of pig metal is now larger than it has been any time since August, 
1886 ; conservative parties reason that this alone is enough to hold 
the general market steady. Consumption is increasing and is much 
heavier than three or four months ago; it is a question, however, 
whether it is equal to that of last year at this time. The outlook 
points to a firm market during the balance of the year with the same 
fluctuation in prices and a general betterment in all lines of raw and 
manufactured iron and steel for next year. The market for Southern 
irons is active without any advance, and buying in some sections of 
the country is heavy, this especially applying at tide-water. In the 
West consumers are yet purchasing but moderate quantities, neither 
they nor producers are anxious for much business running into next 
year. Some of the largest Southern companies have booked all they 
care to at present prices, and will sell no more for 30 days at least, 
unless at an advance of 35 or 50 cents per ton. Other companies 
again are taking business.at the same rates that have been current 
for a month past, but refuse to make concessions, and are unwilling 
to scatter deliveries far ahead. The tonnage of orders placed at Cin- 
cinnati since last week's report is probably 25,000 tons in Southern 
iron alone. No concessions were made on any of this, and some of 
it was known to have gone at a slight advance. The bulk of it was 
confined to No. 3 foundry, grey forge and No. 2 soft grades. Actual 
sales of size in Chicago territory during past week have been light, 
though small orders have been. numerous. Inquiries from consumers 
are coming in more freely.. A number of these being from large buy- 
ers and for round lots; in most cases long scattered deliveries are 
noted, indicating that leading buyers consider that the present is a 
good time in which to cover their requirements for six or ten months 
ahead provided they can do so at present prices. From the furnace 
standpoint the market is in a different condition from the view held 
by many of the leading buyers. For some time many of the fur- 
naces in the region of Chicago have been indisposed to take con- 
tracts running much beyond January ist, and with some exceptions 
this state of things still continues, the smaller companies in many 
cases limiting sales to one or two months ahead, believing that a 
material change of price will come and wanting the benefit. The 
arger and more conservative furnaces of the South are accepting con- 
tracts running through the first few months of 1892, and are less ex- 
pectant on the matter of advance in the market than their smaller 
neighbors. We are pleased to report for the Detroit market a de- 
cidedly improved condition in nearly all branches of the iron trade. 
Prices cannot yet be reported to have advanced, but there is a marked 
firmness which is all the more noticeable after the long period of 
weak and lowering prices. In volume, the general trade in pig iron 
is much larger, many good-sized orders having been placed for 
prompt and near future delivery at full figures. Railroad material 
has been freely bought, and much greater activity is seen in this line. 


General Features. 








Lake Superior charcoal has been sought chiefly by car wheel makers, 
and general trades of round lots have been consummated, and several 
inquiries still remain unsatisfied which should be closed during the 
coming week. At Louisville a fair volume of business is reported 
for the week under review. Inquiries have been good, and several 
deals of round quantities are pending. Nos. 2 and 3 foundry coke 
irons have been the grades most sought for, while in the line of char- 
coal irons there has been a fair request and good sales are recorded. 
There are many indications of future activity at Buffalo, but dullness 
has been the most prominent feature in that market for the week. 
The stove and heater foundries, almost without exception, are busy. 
The placing of several large orders for cars by different railroads has 
made the St. Louis market quite active during the past week. 
Car wheel as well as coke irons have been offered for less than cost 
of production, and from the present indication, the furnaces will soon 
advance their prices, as some of them have round lots sold ahead for 
several months’ delivery. Old wheels, which have been a drug on 
the market, are now being looked for by consumers. All the general 
features of the situation continue very hopeful. What change there 
has been, has been in the way of improvement. The warm weather 
has helped to complete the great corn crop of the North and West. 
Money is easier than it has yet been, and there is a fair disposition on 
the part of capital to engage in new enterprises. Some troubles in 
Pittsburgh involving old concerns of high standing have operated as 
a slight check on the general improving tendency. 

That all the conditions of the market incline in pre- 
cisely the direction indicated in these columns is 
evidenced by the pronounced demand, on the part 
of consumers, for iron ore. The inquiry, it is true, is largely con- 
fined to non-Bessemer grades, but the fact that halfa million tons 
might easily be placed to-day is evidence that the reduction in this 
year’s output, has had a beneficial effect, and that the slump of this 
year, caused by the overproduction of 1890, is likely to be offset next 
season by a sharp advance. Itis but fair to state that the people 
who are not in the market as ore buyers want to secure what ore 
there is at the ruling market rate, which is only a trifle higher than 
it was in the early part of the season, the increase barely covering 
the advance in lake freights ; the iron ore producers, it seems, having 
made so little fuss over the pounding they got this year, as to induce 
the belief that the operation might be continued indefinitely. The 
position of the ore trade, however, differs radically at this time from 
the conditions that prevailed early this Spring. The plethora of ore 
has given way to active demand, and the producers are in no hurry 
to engage a pound of their output of next season’s mining except at 
such rates as shall not only include ample security against any fancy 
vessel rates, but a reasonable profit as well. The chances are very 
good that the prices of '92 ore will be those of the ’90 market, and 
the demand for the probable production is already good enough to 
warrant the ore men to take their time in consulting what is best to 
do. The pig iron market, although still dull; both as to work and 
quotations, is a trifle firmer, although it is difficult to say in what 
degree this feeling is likely to affect the business. That the price 
was at the bottom notch has been known these many months, and 
nobody fearedany further depression; but the advance that was so fond- 
ly hoped for, never came, although there is noappreciable increase in 
stocks, and despite the steady consumption of what pig is turned out 
from day today. The buyers of raw material say that their orders 
do not warrant their placing any heavy ordets for long-time delivery, 
but even if they had plenty of work, they would hardly care to pay 
the higher price asked by the furnaces for that class of orders, when 
they may obtain a plentiful supply, at spot deliveries, for the lowest 
market price seenin years. Bar iron seems to have gained a point, 
the latest selling price at the valley mills being reported at $32. In 
other respects there is little change, old materials moving slowly. 
Old American rails go at $23@$23.50, but car wheels are dull and not 
in demand. The vessel market is very firm, Marquette charters 
going at $1.20, and a further advance is demanded by the brokers. 


The Local 
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OPENING OF THE ST. CLAIR TUNNEL. 

Significant alike as an engineering and a political feat was the 
opening last Saturday of the St. Clair tunnel between Sarnia, On- 
tario, and Port Huron, Michigan. As an engineering triumph it is 
worthy a place in the list of great works of the nineteenth century. 
The actual tunnel itself under the river is 6,026 feet long. It is lined 
throughout with solid cast iron plates, bolted together in segments— 
each segment being five feet long, eighteen inches wide, and two 
inches thick, with flanges five inches deep—the whole lining weigh- 
ing together 28,000 tons. The bolts and nuts for connecting the seg- 
ments together weigh 2,000,000 pounds. The permanent way 
through the tunnel is laid with steel rails. The interior diameter of 
the tunnel is twenty feet, and ample means have been provided for 
thorough ventilation, and for lighting it throughout, when required, 
by the electric light. The road is practically level under the river, 
with approaches at each end on gradients of one to fifty. The total 
length of the tunnel and approaches is 11,553 feet. At the ends of 
the approaches are junctions with the Grand Trunk Railway on the 
Canadian side and the Chicago & Grand Trunk Railway on the 
American side of the river. The cost has been nearly $2,000,000. 

From a political standpoint the opening of this new highway be- 
tween Canada and the United States is even more significant. While 
we may not join Mr. Erastus Wiman in wishing that the great tunnel 
may “illustrate the blessed advantage of unrestricted intercourse to 
such a degree that, before long, the perfect reciprocity which exists 
between the States of the Union and the provinces of the Dominion 
will be created between the two nations,’’ we welcome all such 
transportation ties as paving the way for largely increased trade be- 
tween the two countries. In a business and international sense, the 
present work is second only in importance to the completion of the 
tunnel under the British Channel. 





TO A SUPERSENSITIVE FREE TRADE EDITOR. 


Our friend, the American Artisan, makes two serious charges 
against Zhe Jron Trade Review, which, if sustained, would justly 
put this paper outside the pale of decent journalism. Its charge is 
(1) that we have maliciously misquoted it, and (2) that we have de- 
scended to vulgarity and invective. Either of these offenses would 
demand an apology and a retraction, were it true that they were 
committed. But it is not true. The Artisan cites a paragraph repro- 
duced in these columns from that paper, which upon careful re-read- 
ing appears to be a jumble. We ought not to be surprised that 
some things that appear in our contemporary’s editorial columns 
should seem to be a jumble of bad English and weak logic, but in 
the case in question we deny that any attempt was made on our part 
or on the part of anyone in this office to change, add to, or take away 
from the words written by our contemporary ; and, as a sign of good 
faith we will freely re-publish the paragraph as it should appear, up- 
on receipt of the same, should our contemporary still feel in any wise 
aggrieved. 

With equal emphasis we deny the use of any abusive invective 
toward our sensitive Chicago confrere. If to quote a familiar pro- 
verb in order to show the uselessness of presenting facts for the con- 
sideration of so prejudiced a person as the editor of the Ariisan is 
abuse, then the realm of debate will have to brought down to very 
narrow limits; but, in order that there ‘may be no possible mistake 
on the subject, we may say that the proverb in question had no pos- 
sible reference to the Artisan editor in any offensive sense whatever. 
Having said this much we may well drop the whole question as of 
too little consequence to further claim the attention of our readers. 





THE RAILROADS AND STEEL RAILS. 

Is the ice is to be broken in the steel rail market at last? An order for 
10,000 tons was placed last week with an Eastern mill, and other large orders 
are in the air. Prices, however, continue very low—$30.75@$31 at tidewater.— 
[Iron Trade Review. 

Not so very low; the price has been a round $5 below the figures quoted. 
There should be large profit at the combination rate, with wages and materials 
as now sold.—[National Labor Tribune. 

What does it profit a man if prices are $10 higher, providing 
there is no market? According to the report of the Board of Con- 
trol, the sales of standard rails up to September 1, for this year’s 
delivery, figured up 896,798 gross tons, so that during the whole of 
August the sales aggregated only 36,000 tons, while they were 52,000 
tons in July. The shipments, which had been 454,423 tons up to 
July 1, reached 584,938 tons a month later and 699,027 tons on Sep- 
tember 1. In the two months, in which the new orders figured up 
88,000 tons, the shipments were 245,000, leaving only: about 200,000 
tons of orders to be rolled in the last four months of this year, not 


¥ 


counting any new work which might be secured during that time. 
To keep up the rate (says the /ron Age) of running during July and 
August, when the Western mills were driving fast and the Eastern 
mills were running slowly, it would be necessary to secure orders 
aggregating 300,000 tons for 1891 delivery. The /ron Age doesn’t 
believe that any such quantity will come into the market. The fact 
seems to be that the railroads are in no shape at present to make 
extensive purchases, and the looked-for revival in these lines may 
be postponed until after the first of the year. 





TRANSPLANTING A GREAT INDUSTRY. 

The effects of the heavy importations of tin and terne plates, prior 
to the inauguration of the new tariff, are shown by the great falling 
off during the month of July. For that month we imported 12,561,- 
141 pounds, as compared with 73,908,555 pounds imported in July, 
1890. As against this showing we have, for the seven months end- 
ing July 31, 1891, importations amounting to 642,841,188 pounds, in 
comparison with 405,645,407 pounds imported during the seven cor- 
responding months of 1890. The valuations were as follows: July, 
1891, $425,933; July, 1890, $2,227,942; seven months ending July 31, 
1891, $23,094,103; seven months ending July 31, 1890, $12,869,880. 
Approximately, our importations for July last were less than one- 
fifth those of the corresponding month of 1891, while for the seven 
months ending July 31, they were 58 per cent. greater than during 
the like period of last year. Never will there be a sharper contrast 
in the importations of this commodity than those shown above. They 
mark the beginning of the wholesale transplanting of a great indus- 
try from the Old World to the New. And it is about time. In the 
last twenty-five years we have bought of England 7,835,501,792 
pounds of tinplate, for which we have paid her, exclusive of duty 
and freight, the enormous sum of $320,037,362. 





IMPORTATIONS of cotton-ties from England have entirely ceased, 
under the beneficent provisions of the McKinley tariff. In July, 
1890, we imported of “hoops or ties for baling purposes, barrel 
hoops and hoop or band iron or steel, flared, splayed, or punched,” 
9,215,082 pounds, valued at $134,499. During the seven months end- 
ing July 31, 1890, we imported 16,392,920 pounds, valued at $242,426. 
No importations whatever have been made during the past seven 
months. 





FuEL gas is being successfully used in puddling iron at Belle- 
fonte, Pa. By the use of a furnace of the regenerative type a gross 
ton of iron has been puddled with 11,740 cubic feet of gas. Ona 
run of five days the consumption of gas amounted to about 19,000 
cubic feet per ton of iron, including the gas used for keeping the 
furnace hot between the heats. The same process is used at Lebanon, 
Pa., in roasting iron ore previous to melting. 





CoMPARATIVELY little iron ore is being imported this year, aside 
from Cuban ore. The July imports were 98,902 tons valued at $273,- 
932, against 131,112 tons with $328,149, imported during the corre- 
sponding month of 1890. 





Our July imports of iron and steel and manufactures thereof 
showed a very great falling off this year. Their total valuation was 
only $1,880,816, as compared with $4,455,480 in July, 1890. 





A Curious Cause ot Explosion 

The Locomotive tells of a boiler explosion from a curious cause. Steam 
was taken from the side of the dome. In connecting the steam pipe to the 
dome, the engineer used a stout rubber gasket, which he trimmed neatly 
around the outside of the flange. He forgot, however, to cut a hole through 
it for the steam to pass through. If the full boiler pressure had acted on the 
blind gasket, it would probably have bulged out, forcing a way out for itself; 
but under the circumstances the effective pressure on the gasket was only the 
difference between the pressure in this boiler and that in the others. Even 
then, it hardly seems as though the rubber would strong enough to allow the 
pressure to run up to the bursting point but it was strong enough, for it was 
afterwards found unbroken; and the boiler blew up and did over $1,000 worth 
of damages. 





A NUMBER of steel girders in the Baltimore & Ohio tunnel, extending 
from Callowhill street to Parish, in Philadelphia, have corroded to such an 
extent during the five years in which they have been exposed to the smoke, 
gasses and dampness within the tunnel, that it has been found necessary to 
take some means to prevent a further loss of strength from this cause. Each 


girder is, therefore, being thoroughly scraped and all of the rust has been 
removed, and is being covered by fire brick, which is so carefully placed in 
position that the girders are to all intents and purposes hermetically settled 





from any outside agency which would tend to corrode them. 
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PIG IRON FREIGHTS. 





A new pig iron division tariff went into effect September 7th on the Louis- 
ville & Nashville Railroad, as follows, per ton of 2,268 pounds, when in car- 
loads of not less than 17% tons. 
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ALL-AMERICAN TIN AND TERNE PLATE. 





So much has appeared in print as to the outcome of making tinplate in 
this country that the subject appears to have been worn threadbare. 

The opponents of this industry still claim that tin ore cannot be found, 
and is not being found in this country, to begin to supply the demand. So 
far as any tin has been, or is now being made in this country, it is claimed it 
is not being made from tin ore found in the United Stated, and in speeches 
being made by opponents of the industry and the law now in force claimed 
that no American tinplate is being or has been made in this country; that the 
so-called American tinplate, if made at all, is made from imported sheet iron 
and tin, and all that is done in this country is merely dipping the iron in the 
melted tie. 

More than this, it is claimed by the opponents of this industry, that the 
duty on tinplate ore has been such that it has advanced in price to double 
what it was last year, and to those buying same to use in making tin in this 
country, and this, with the duty on tin, has advanced the price of tinware to 
all using same, even to the workingman’s tin-cup, while so far as has been 
seen or known the tin-cup is not any. higher than before the new law took 
effect, and if anything, may cost less. 

It has as well been claimed that 01 account of the increased cost and 
scarcity of tin, and the heavy labor cost in the United States, this country can- 
not compete in price with makers of tin in Wales. 

In the face of these statements is the fact that tinplate is already being 
made, and has been made to compete in price with the foreign article, all of 
the material entering into its manufacture being found and made in this 
country. 

If the position of the opponents of this industry is well founded, how 
could a maker of tinware make a contract for 300,000 tin cans in which to put 
up sweet corn, the tin to be made entirely of material found in this country 
and not any of it imported, and all work done by American workmen at 
$1.87 per 100 cans, when last year, the party, a resident of Warren County, 
Ohio, a prominent banker and farmer, who cans large quantities of sweet 
corn, paid $2.25 per 100 for his tin cans ? 

As another illustration that tinplate can be made in this country and of 
material found entirely in this country, and at a price satisfactory to buyers, 
is found in the venture of the Cincinnati Corrngating Co., in adding to their 
painted iron and steel roofing sheets the making of terne or tinned roofing 
sheets, through their allied company, the Piqua Rolling Mill Co., and in the 
use of Bessemer steel sheets for its base. The results that the steel used 
meets all needed requirements in every particular. The coating of tin and 
lead was satisfactory, the plates made in every point being equal to any hand- 
made old style imported tin in lightness; and it has been found that the steel 
made tin is much more tough and strong than where ironis used. The com- 
pany are much pleased with the result thus far and will go to work to intro- 





duce all the best means kuown of to improve the quality in every particular 
and sell at a price that will not in the least degree admit of any doubt of their 
being able to compete with imported tin. 

That at this early stage in this new branch of their business the quality of 
tin made is such as to give satisfaction in every particular is evidenced by the 
fact that already they have received many orders for their tin, and the writer 
has been informed that with these orders and many inquiries coming in they 
will have enough in this branch of their business to keep them busy for six 
months tocome. The tin thus far made is from Ohio steel, made in Middle- 
port, Ohio, Missouri lead and California tin ; and, so far as the tin ore is con- 
cerned and the block tin made from same, this company are prepared to fur- 
nish proof that it is American and not imported block tin, and was made from 
ore found and mined in California. 

On the occasion of Major McKinley’s visit to Piqua, September 17th, 5,000 
souvenirs were made and distributed among the people, and full-size sheets of 
tin were shown, and some made very thin were gived to Major McKinley to 
take away with him. None were more active in their interest on this occasion 
than the company making this article, and is a good indication of the deter- 
mination to make this branch of their business a very great success. 

J. Bee 





STOCKS OF PIG IRON. 





Very complete returns show that the quantity of iron in the yards of the 
coke and anthracite blast furnaces of the country has increased during the 
month of August, while the charcoal producers, on the other hand, have 
unloaded their stocks to a considerable extent. Among the coke and anthra- 
cite furnaces the increase has been due to the stacking of iron by a large 
number of furnaces which have heretofore kept sold up, while the same num- 
ber of charcoal stacks as at work August 1, report a slight decrease in hold- 
ings. Thus 48 charcoal stacks, nine of which were idle on the rst inst., whose 
combined weekly capacity is 11,523 tons, report a stock of 152,774 tons, against 
50 furnaces and 163,631 tons last month. To this amount 11 active and one 
idle stack in Michigan contribute 75,970 tons, the four producing charcoal 
furnaces in Wisconsin report 25,074 tons on hand, while the greater bulk of 
the remainder, or about 38,000 tons, is distributed among the yards of Tennes- 
see, Alabama and Georgia. 

Anthracite furnaces to the number of 52, of which 11 are out of blast, 
capable of producing 18,094 tons per week, hold 145,227 tons, as compared 
with 41 furnaces and 93,694 tons on August 1. The increase is notably among 
the larger producers, who appear to be stacking iron rapidly New York 
leads with 45 365 tons, closely followed by New Jersey with 43,490 tons. 

During the month under review more coke furnaces have come into the 
field as holders of iron, increasing the aggregate considerably, although the 
average per furnace remains about the same. On September 1, 109 active and 
14 idle furnaces, having a weekly capacity of 102,133 tons, carried 193,828 tons, 
against 154,128 tons and 102 furnaces last month. The Shenango Valley in 
Pennsylvania leads the different sections with 21,367 tons, held by ten furnaces, 
followed by the Allegheny and Youghiogheny Valleys with 16,889 tons, Mahon- 
ing Valley, O., with 16,678 tons and Allegheny County, Pa, with 16,583, the 
latter amount being in the yards of seven producing furnaces. The South 
also contributes largely to the available supply ef iron, Alabama reporting 
the greater amount.—({Iron Age. 





Fire Loss For August. 

Property to the amount of $9,055,100 was required to satisfy the appetite 
of the fire fiend last month in the United States and Canada according to the 
New York Commercial Bulletin. This, however, is fairly moderate as such 
things go, being only $46,000 in excess of the loss-in August, 1890, and when 
the growth of the country is considered, with the increase of destructible 
property which results, it will be seen that a stationary fire waste represents 
an actual gain. 

The following table gives the comparative losses for the first eight menths 


of 1891, 1890 and 1889: 














1889. 1890. 1891. 

WRIA cs. 5sukssbaiassbenehasaancsvevenetmaaes ak an $9,179,300 $11,230,900 
FeEDruasy ......ccccccccrcccccorccesessceceresessees 12,809,000 7,887,025 9,226,500 
March 10,912,000 8,466,300 12,540,750 
April 15,987,090 8,285,520 11,309,000 
May 9,915,300 8,838,100 16,660,395 
June - 7,755,000 5,655,000 8,587, 25 
July... - 11,020,500 14,723,500 9,692,200 
August 11,153 850 850 9,009, 100 9,055,100 

Total $86,460, 350 35° $71,543,845 $88,402,470 


There were 153 fires during last month of a greater destructiveness than 
$10,000 each. These may be classified as follows: 62 of from $10,000 to §20,- 
000; 31 of from $20,000 to $30,000; 22 of from $30,000 to $50,000; 19 of from 
$50,000 to $100,000; 12 of from $100,000 to $200,000; 7 of from $200,000 to $845,- 
ooo. The insurance companies have, however, met with heavy losses in 
Chicago, Jacksonville and in Texas generally, The general demoralization of 
the trade in Texas is said to be largely responsible for the recent heavy losses 
in that State, where the fire waste during the month of August was about 15 
per cent. of the total loss for the entire country. The situation in Dallas is so 
unsatisfactory that several insurance companies are to withdraw from the 
city. 





Locating a ‘* Pound,” 

An excellent way to discover the whereabouts of pound about an engine 
is to place the end of a piece of rubber hose to one ear and the other at dif- 
ferent parts of the engine. Sometimes it may be necessary to stop up the 
other ear, as sound travels in a very deceptive way. Seme engineers put the 
end of a thin pine stick between the teeth, and let the other end touch the 
suspected part of the engine. We have always found the hose quicker and 





more reliable.—[Boston Journal of Commerce. 
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LIVE MAHONING VALLEY TOWNS. 


WARREN, OHIO. 


Warren is one of the most attractive cities in Northern Ohio, and has 
many addantages to offer as a business location. It has a population of about 
8,000, has unsurpassed railroad facilities, banks, paid fire department, with 
stand-pipe system of water works extending throughout the city. Few places 
can offer better opportunities to enterprising men to engage in business. 
Among the principal business houses already located in Warren are the fol- 
lowing: 

THE PAIGE TUBE COMPANY, with a capital stock of $500,000, is officered by 
O. C. Barber, President ; David R. Paige, Vice-President; A. T. Paige, Treas- 
urer and General Manager; Thos. J Bray, Superintendent. They are manu- 
facturers of wrought iron tubes, and as their mill is the best one of the kind 
built, and has all the newest and most improved machinery, their product is 
of the best. They re-built their mill in 1889 and it now has a capacity of 100 
tons a day. 

THE NERACHER SPRINKLER CoMPANY was Organized April 7, 1890, with 
a capital stock of $200,000. O.C. Barber is the President; A T. Paige, Vice- 
President; W. A. Neracher, Secretary; F. J. Ellsworth, Treasurer; and Wm. 
Neracher, General Manager. The latter is the inventor of the automatic 
sprinkler which is manufactured by the company. The Neracher Sprinkler 
Co. has the largest and most complete sprinkler manufactory in the world, 
and employ over 150 men, running the factory 15 hours daily. They have the 
best facilities for getting out work, having switches from both the Erie and 
Pennsylvania Railways running into their yards. They have just received the 
contract for the equipment of the United States Treasury Building at Wash- 
ington, and recently closed a contract for the works of the New York Bis 
cuit Co., for a system comprising about 4,000 sprinklers. The Neracher 
Company have branch offices in Boston, New York, Philadelphia, Baltimore, 
Pittsburgh, Cincinnati, Cleveland, Chicago and St. Louis. 





NILES, OHIO. 


The city of Niles, Trumbull County, O., is rapidly forging to the front as 
one of the manufacturing centers of the Western Reserve. It has a population 
of 4,800, and is increasing largely every year. It has a good fire department, 
with a water works system extending throughout the city which has a capacity 
of 1,000,000 gallons per day. The city is at present putting in an electric 
light plant with a capacity sufficient to light all the principal streets. When itis 
completed it will be one of the best lighted cities in Ohio. The railroad facil- 
ities are of the best, the Erie, Pennsylvania Co., Pittsburgh & Western and 
Pittsburgh, Youngstown & Ashtabula Railroads all entering the city. The 
citizens of Niles are pushing, enterprising people, and are continually work- 
ing to advance the interests of their city, and offer good inducements to man- 
ufacturing industries to locate there. 

THE SYKES IRON & STEEL ROOFFING Co., A. G. Sykes, proprietor, com- 
menced business in 1883, and have risen to the front rank in their branch of 
trade. They have a large capacity, and as business has nearly doubled each 
year since they started, their works are going full time, always. They are 
manufacturers of everything in the roofing line, and everything they make is 
of the best quality. 

THE BostTwicK STEEL LatTH Co., incorated in July, 1891, with a capital 
stock of $100,000 is officered by R. G Sykes, President ; Geo. H. Tayler, Vice- 
President, and W. G. Hurlbert, Secretary. Their patent metal lath is owned 
and has been improved by W. W. Bostwick, and is now one of the best devices 
of its kind in the country. Sales have been made in all of the large towns of 
the United States, and since commencing business the company has used over 
287,000 pounds of steel. The lath is now being put into the large eight-story 
building owned by J F. Downing, at Erie, Pa., the telephone exchange build- 
ing at Pittsburgh, the Government building at Nashville, Tenn., the Govern- 
ment building at Salina, Wis., and in several other large buildings throughout 
the country. 

THE Falcon IRON & Natt Co., Warner Arms, President ; Tod Ford, Vice- 
President; M. J. Arms, Secretary and Treasurer, are manufactors of sheet iron 
and steel, black and galvanized, and skelp iron. They employ 600 men, and 
with a capacity of 12,000 tons sheets, and 35,000 tons skelp iron, are running 
full time every day. 

REEVES BROTHERS have one of the best equipped plants for the manufact- 
ure of steam boilers, blast furnace work, oil refinery plants complete, and 
various other kinds of heavy iron work that there is in the State. They have 
now a fast increasing trade in oil well and rolling mill boilers; and are build- 
ing a vast amount of transportation oil tanks and cars. During the past year 
they have built a great number of 35,000-barrel storage oil tanks, and have 
furnished oil refineries complete of large capacity in Ohio, Pennsylvania, and 
as far West as Colorado. Their oil well boilers have acquired an enviable 
reputation in the oil fields of Pennsylvania and Ohio, and orders have been 
received from Russia and other foreign countries. 

THE NILES IRON & STEEL ROOFING Co., F. C. Robbins, Manager, have 
just completed the refurnishing of their plant, and are now ready to take 
orders for corrugated, crimped and beaded iron, weather boarding, etc. They 
make a specialty of rolled cap roofing, which they have named the “ World’s 
Best Iron and Steel Roofing.” They have machinery almost completed for 
manufacturing a metal lath patented by C. H. Curtis, recently. They will be 
in the market with their specialty within a few weeks. A large addition to 
their shop has been found necessary, as their businesss has grown too large 
for their original quarters. The addition has just been completed, and the 
works are now in running order. 

THE THOMAS FURNACE Co. purchased their plant in 1879 from the old firm 
of William Ward & Co. Since then, however, the furnace has been rebuilt so 
that not a vestige of the original furnace remains. The old hot blast stoves 

















































































have been replaced by three fire brick stoves, Massicks & Crooks’ patent, the 
original stack has given way toanew one 76 feet high and 17 feet bosh, 
built heavier, and according to the latest designs. A new casting house, 
entirely of iron, 150x70 feet has been built, and two large stock houses have 
also been erected. The capacity of the Thomas furnace is 1,500 tons of pig 
iron per week, the whole of the production being Bessemer pig. 

GLOBE FouNDRY & MACHINE WORKS, John Carter, Manager, were estab- 
lished in 1885, and is consequently one of the oldest industries of Niles. They 
employ 35 men, and have their own pattern shop, foundry and machine shop, 
turning out nothing but first-class work. They are manufacturers of engines 
and pumps, and do a general job business. 





YOUNGSTOWN, OHIO. 


Youngstown, Ohio is situated in the midst of a great mining district ad- 
jacent to the natural gas belt, and having the best of railroad facilities is emi- 
nently fitted to be the manufacturing centre that it is. The Erie; Pittsburgh 
& Lake Erie; Pittsburgh, Youngstown & Ashtabula; Pittsburgh, Ft. Wayne 
& Chicago; Lake Shore & Michigan Southern, and Pittsburgh & Western 
Railroads a)l center in Youngstown, connecting it with all the great mercan- 
tile and manufacturing centres of the country. The citizens of Youngstown 
are most liberal and enterprising, and through their energy have made it the 
principal iron manufacturing city of the Mahoning Valley. The public build- 
ings are all very fine; and the beautiful and well-paved streets are lined with 
elegant residences from one end tothe other. The schools are finely equipped 
and are under the charge of the best teachers. 

The various industries are well protected from fire by the model fire de- 
partment, which is one of the best in the country. The systems of water 
works and sewers extend throughout the city, and are constantly being en- 
larged to meet its growing needs. The population under the last census was 
something over 35,000, and is growing larger rapidly. The principal business 
of Youngstown is the iron industry, in its various branches, and the following 
are among the largest houses: 

Wan. Top & Co., who commenced business in 1856, are large makers of 
the Porter-Hamilton engines for blast furnaces, rolling mllls, etc. They also 
make blowing engines and do a general machine shop business. They are 
building additions to their machine shop and will add some heavy tools to 
their already large outfit, among others a 10-foot lathe, a pit lathe to swing 
30 feet chain and turn a 10-foot face pulley, and an overhead traveling crane 
of 30 ton capacity to be driven by electricity. When the improvements are 
completed, Messrs. Tod & Co. will have one of the best equipped shops in 
the country. 

BRowN, BONNELL & Co., Fayette Brown, Receiver, are among the largest 
manufacturers of iron in the country, employing about 1,500 men. They 
make refined iron, bar, sheet plate, universal mill plates, nails, bridge and 
boat spikes, railroad spikes, links and pins, angle splices, etc. 

ENTERPRISE BOILER Co., which is owned by O. C. Beatty, F. H. Klipp and 
George Rudge, Jr., commenced business in 1886, and since then have been 
engaged in the manufacture of boilers, tanks, stand-pipes, blast furnace and 
rolling mill supplies, roof trusses, etc. They make a specialty of blast fur- 
nace work and have done a great deal in that line in the last two years espe- 
cially. They have enlarged their plant recently, and are running full time, 
employing 60 men. 

THE LLovpD Boors Co., established in 1849, and having a capital stock of 
$100,000, is at present officered by the following: President, Lloyd Booth; 
Vice-president, H. M. Garlick; Treasurer, C. H. Booth; Secretary, C. W. Bray. 
They are the proprietors of the Falcon Foundry & Machine Works, and manu- 
facture sand and chilled rolls, iron and steel works machinery, coal bank 
machinery, tramways and all running appliances. The manufacture of rolls 
is a special feature, and has been for many years. Nearly all the prominent 
plants throughout the country engaged in the working of iron, steel, brass, 
copper, zinc, lead and other metals, are supplied with the Lloyd Booth chilled 
and sand rolls—the facilities of manufacture being so complete that all sizes 
are made, from 250 pounds upward. 

THE MAHONING VALLEY IRON Co. is one of the principal iron concerns 
ofthe country. They employ 1,200 men, and are owners of the Gomersal coal 
mines, at Gomersal, Pa., which town they built. Their blast furnace has just 
been overhauled, and they are putting in the latest improved Cowper: Kennedy 
fire brick stoves, making the furnaces as complete as is possible. Their out- 
put of bars, angles, plates, sheets, steel rails and polished shafting is 225 tons 
per day ; and they have just consummated the lease of the Wheatland mill, at 
Wheatland, Pa., which largely increases their muck bar output. This enables 
them to furnish their finishing departments, thereby doing away with the use 
of old rails. The capital stock of this company is $100,000, and H. O. Bonnell 
is President ; Richard Brown, Vice-president ; J. H. Botsford, Treasurer, and W. 
Scott Bonnell, Secretary. 

JoHN W. Morrison & Co., consisting of John W. Morrison and Samuel 
W. Luce, are dealers in all kinds of scrap iron and steel, and coal. They have 
been established for 28 years and have always been regarded as one of the 
most reliable firms in the bnsiness. 

THE BRIAR Hi, IRON & Coar, Co. employ about 150 men and are the 
largest manufacturers of pigiron in the Mahoning and Shenango Valleys. 
They have very large furnaces, with a capacity of 230 tons per day. They have 
a capital stock of $500,000 and have the following gentlemen for their officers : 
George Tod, President ; Henry Tod, Vice President; H. H. Stambaugh, Sec- 
retary and Treasurer, and J. G. Butler, Jr., General Manager. 

W. B. PoLLock & Co. are very large builders of boilers, tanks and tank 
cars, and do blast furnace and rolling mill work. They also manufacture 
plate iron. Their products are sold all over the United States, and during the 
30 years they have been established have always been in the front rank. 

ANDREWS Bros. & Co., who have been established since 1866, are among 
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the largest manufacturers of iron in the Mahoning and Shenango Valleys, em- 
ploying over I,ooo men. 

SUMMERS Bros. & Co, whose works are at Struthers, O., have been manu- 
facturers of sheet steel and sheet iron since 1882. Their specialty is light 
steel sheets and their trade covers a large territory, as they sell in Alabama, 
Texas, Montana and Minnesota and all the Eastern States. They are about 
putting in machinery to make steel sheets for tinning. 

THE MAHONING & SHENANGO IRON MANUFACTURERS’ ASSOCIATION, H. 
O. Bonnell, President; J. G. Butler, Jr, Vice President, and H. E. Passa- 
vant, Secretary and Treasurer, is an association of nearly every one in the iron 
business in the Mahoning and Shenango Valleys. It effectually takes the 
place of a Board of Trade, and being composed of the most energetic men in 
both valleys, is a great help to business of every kind and to the community 
at large. 





LAKE SUPERIOR MINING NOTES. 





When in Tower a few weeks ago, Major T. B. Hoover gave us an inkling of 
a movement on foot toward the incorporation of the Magnetic Ore Concen- 
trating Co., the object of the company being to furnish a process whereby the 
low grade magnetic ores of the Mesaba and Vermilion ranges might be util- 
ized. The arrangements are now completed and the company has been organ- 
ized with a capitalization of $100,000, the stockholders being W. H. Stowell, T. 
B. Hoover, D. T. Adams, T. H. Presnell, J B. Geggie and F.I. Tedford. They 
have purchased the Minnesota right for the use of the Finney process for 
separating and concentrating magnetic ores, the only mill at present in use 
being at Welden, N J —[Iron Journal, Tower. 

West Vulcan shaft is nuw down 1,000 feet; pretty deep to go for sucha 
common article as iron ore, isn’t it? Thirty.feet deeper must be sunk before 
cross-cutting begins. Vulcan city or village finds it has millions of ore be- 
neath it at great depths. Generations to come will see Menominee range a 
large ore producer; in fact, they are just getting down to where the big 
bodies lie —[Lake Superior Democrat, Ishpeming. 

Wisconsin is about opening up another iron range, west from Hurley to 
Mineral Lake, in the Penokee Hiils. Explorers are now at work in full force 
in the new field and some spiendid finds are reported.—[Lake Superior Demo- 
crat, Ishpeming. 

Active development work is still in progress at the Federal. From No. 1 
shaft at the 300-ft. level a drift is being driven eastward through the ore to 
connect with No. 2, which is being sunk from its present depth of 200 feet to 
the same level. The drift is now in about 200 feet. The new 6-foot housting 
drum of the Webster, Camp & Lane pattern is in place and in good working 
order. The fire grates under the boilers have been changed from wood to 
coal burners, coal being found to be the more economical fuel.—[Pick and 
Axe, Bessemer. 

The ore shipments from Ashland have turned the round million ton 
mark, notwithstanding that an unusually large share of Gogebic ore goes by 
way of Escanaba this season.—[Pick and Axe, Bessemer. 

A. E. Guensburg, of this city, who has succeeded the “Brown Pool” in 
the management of the promising exploration on the south half of the north- 
west quarter of section 24, 40-17, this county, is organizing a very strong com- 
pany to operate the property. Mr. Guensburg is now engaged in a systematic 
course of test-putting with a view of permanently locating a fine and complete 
plant of exploring machinery. The property is looking exceedingly well, sev- 
eral pits having penetrated into solid ledges of an excellent quality of ore. 
While as yet, itis by no means an ore, the prospects are decidedly favorable 
for the opening up of one in the not far distant future on the south half of the 
northwest quarter of section 24.—[Fiorence Mining News. 

As nearly as we can come at the figures the outge of ore from Escanaba, 
to this date, is 2,000,000 tons, it having been on the roth of September of 1890, 
2,507,331; and it is evident from comparison of the number and tonnage of the 
ships entering between the ist of August and the 12th of September of this 
year and those of the same period in 1890 that the port is gaining rapidly. It 
is not possible that the great outgo of 1890 will be reached this year, but we 
shall be disappointed if at the close of the season the total is 500,000 less ; the 
Northwestern has its entire equipment in use and has added to it 200 of the 
20-ton cars of the Wisconsin Central equipment-—chartered for the season— 
and 100 such cars by purchase; the new road facilitates the handling of the 
Menominee and Goebic ores, and the new dock aids in giving dispatch to the 
ships. The ore comes our way from all the ranges.—([Iron Port. 

The Mining Journal reports that the East Jackson, about which many 
favorable reports have been made during the last six months, was closed 
down last week. Operations were practically discontinued in the shaft and 
drifts last Wednesday morning. The mine has been in operation for the last 
four years. Little ore was struck during the past three years. Last year the 
main shaft was sunk to a depth of 212 feet. Ore in workable quantity was 
found near the bottom, and few carloads were shipped away toward the close 
of last season. Drifting at this depth was commenced to the north and south 
and about two months ago a fine vein of rich ore was struck. 

Some extensive improvements are being made on the Norrie and East 
Norrie properties, says the Ironwood 7imes, but they are simply the forerun- 
ner of the extensive plant to be erected in the future. The work at present is 
confined to the erection of a large boiler house near the Curry or No. 9 shaft, 
60x45 feet in dimensions. The frame work is up and the foundation for the 
stack is being laid. The latter is of solid granite and with the stack will be 
go feet high. The boiler house will accommodate a battery of six boilers, two 
of which will be put in at once and the others as needed. The work of putting 
in an extensive hoisting plant will begin in the near future. It is the inten- 
tion of the company to sink arow of large shafts far back on the hanging 
which will strike a vein at a depth of between 1,200 to 1,500 feet. The Curry 
shaft is the first of these to be started. It has four compartments, three for 





hoisting and one for ladder way. It has already reached a depth of 340 feet 
and is sinking in banded jasper.—{Florence Mining News. 

On the 280-foot level the ore body has proved to be over 60 feet thick, 
this being a pleasing surprise to Superintendent J. Parke Channing, who had 
looked for the continuation downward of a bunch of soapstone that has a 
thickness of 45 feet on the level above.—[Iron Ore, Ishpeming. z 

Mr. W. W. Walker, who is exploring for ore on section 4, on the Kast 
Negaunee range, cut 9 feet of hematite at a depth from surface of 120 feet, the 
boring being made at an angle of 45° to the horizon. Overlying the ore was 
quartzite, and this same rock underlies the deposit encountered, the drill still 
cutting that formation. The indications for the finding of a mine are flatter- 
ing.—{Iron Ore, Ishpeming. 

Under the title “ Buckeye” several gentlemen of this city and Negaunee, 
have for some time past been engaged in the task of trying to find a mine. 
Attempts have been made at several points, the latest being on the range 
lying between Palmer Lake and the Volunteer mine. Here they made a dia- 
mond drill boring, cutting about 50 feet of ore, this being in two deposits. 
The first was encountered at a depth from surface of but 16 feet. Following 
was 60 feet of rock, then 20 feet ofore. The latter is a hematite running 
about 55 per cent. in iron. The prospectors have changed the location of the 
drill and are now boring in a hard ore formation and think they will discover 
ore of that nature.—[Iron Ore, Ishpeming. 





Why This Ditference ? 

Great Britain has been building iron vessels for its navy for 40 years. Bar- 
ring the monitors aud a few other old style iron vessels, iron and steel ship- 
building for the Amcrican navy dates only from 1883. Yet in point of freedom 
from blunders, accuracy in design and strength and solidity of construction, 
there is no comparison between the navies of the two nations. Very few 
defects have been developed in any of the new American steel ships, and none, 
indeed, of any consequence save those in the Texas, which was built upon 
purely English designs. English admiralty records, however, tell a different 
story. Friendly English journals speak of the “faulty principles "jand “im- 
mature ideas” embodied in the designs of the present British fleet and the 
“leaky tubes,” “ tinkered old boilers,” “disappointingly slow speed,” “ short- 
comings deliberately concealed,” and “suspicions that are humiliating,” of 
some of the most important of the British vessels. Even the Boston Hera/d, 
a newspaper which used to argue that our merchant marine should be com- 
posed of British built ships, now says: 

“Defects in vessels of the British navy seem to be developing with alarm- 
ing frequency. The Inflexible, which has been but recently re-commissioned, 
is under orders not to use full steam power, for fear of straining the machin- 
ery. She is now in Malta undergoing repairs. The new armored cruiser 
Australia, which was only completed two years ago, has been forbidden to 
steam at a higher speed than 10 knots, owing to the breaking of her engine 
frames. Meanwhile, the Agamemnon has been undergoing repairs at Malta 
five months, and it is said two months more will elapse before she is ready 
for sea.” 

Men acquainted with such matters have confidently predicted that when 
steel ship-building once fairly got a strong foothold in this country it would 
be found that American designers and mechanics were even more markedly 
superior to their English rivals in steel and iron working than they used to 
be in wood. They have based their prediction on the belief that progress in 
industrial arts and sciences has been relatively faster in this country during 
the last 20 years than it has been in England. It looks as if their predictions 
were fully justified.—[ Boston Journal. 





The Chignecto Ship-Railway. 

The enterprise from which so much was expected by the people of the 
Maritime Provinces, the Chignecto Ship-Railway, has receivedacheck. Work 
upon the railway has stopped, and the reason given therefor in England is the 
impossibility of realizing upon the remaining debentures without great sacri- 
fice. It appears that under the Canadian Act the Government of Canada is 
not in any way responsible for any expenditure made so far. The St. John 
Globe tells us what the resources available for the work are: The capital of 
the Chignecto Ship-Railway Co. was £100,000 in ordinary shares, £300,000 in 
preference shares, and £700,000 of five per cent. debentures. The contractors 
took the £100,000 ordinary shares; the preference shares were sold in March, 
1889, and £400,000 of the five per cent. debentures have also been issued—these 
amounts being worth nominally $4,000,000, within $1,500,000 of the entire capital 
in shares and debentures. No doubt the total amount realized would not net 
$4,000,000, yet it would net a very large sum. The G/ode asks: ‘ What has be- 
come of all this money? What proportion does the work done bear to the 
whole work intended to be covered?” And then, becoming suspicious, goes 
on: “Is it possible that money has been made by some one connected with 
this work ; and that more money is made by some interested person by leav- 
ing the railway unfinished than by finishing it?”—[Monetary Times, Toronto. 





FOLLOWING are the amounts already appropriated or recommended fox 
appropriation by the executives of the several South and Central American 
countries and colonies: Mexico, $750,000; Gautemala, $120,000; Honduras, 
$20,000 ; Salvador, $30,000; Nicaragua, $20,000; Costa Rica, $50,000; Colombia, 
$100,000 ; Ecuador, $125,000; Peru, $25,000; Chile, $100,000; Brazil, total cities 
and States, $450,000; British Honduras, $7,000; Jamaica, $10,000; Cuba, $25,- 
000; Trinidad, $10,000; Danish West Indies, $10,000; Bolivia, $150,000, making 
a total of $1,980,000. 





THE London Chronicle says that the Prince of Wales has all but decided 
to go to Chicago to attend the Exposition, and that he is likely to be accom- 
panied by Emperor William, of Germany. 
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MUNICIPAL ELECTRIC LIGHTING STATION OF ALLEGHENY CITY, PA. 





It is seldom that‘a central electric lighting station is so complete in its 
appointments that there is nothing to criticise or suggest. The interior view of 
the Allegheny City plant is a good illustration of the degree of perfection pos- 
sible in such a station. After a thorough personal inspection of the different 
systems operated in the larger cities of the United States, the city councils 
have incorporated all the points of advantage of each in their own, and have 
in consequence a very compact and efficient station. It is essentially Westing 
house throughout, and consists of a series of independent units, any one of 
which may act as reserve without interfering with the operation of the others. 
This is probably the only plan of arrangement that would permit the concen- 
tration of so much power and capacity for lighting in so small a space. 

In detail the machinery consists of : 

First.—Three 13 and 22x13 Westinghouse compound engines belted direct 
to three 1,500 light Westinghouse alternatiug current, incandescent dynamos, 
of which two are in general use, while the third is alternately used as reserve. 

Second —Four 13 and 22x13 and one 1oand 18x10 Westinghouse compound 
engines, belted to nine 65-light Westinghouse alternating current arc dynamos, 
of which four units are sufficient for the service, and the fifth acts as relay. 

Third.—_Two 6%x6 Westinghouse standard engines, belted to two Ioo- 








ance prior to close of navigation, has been sold to an Eastern steel company. 
It is charged that the combination price of $64.50 was cut by at least $1 per 
ton. If this accusation is found to be correct there is little doubt that the 
combination will not last long. The agents of a number of foreign makers 
have been very restive under the restrictions which the agreement imposed, 
and have questioned freely the wisdom of a policy which practically turned 
over to the leading American producer the whole of the country west of the 
Allegheny mountains, where by far the largest part of the mild steel produced 
in this country is made. Spiegeleisen remains very dull at $27.50 (@$28.” 





Recovery of Iron trom Slag. 

A process for the recovery of metallic iron from slag is thus described by 
W. J. May: 

“In very many cases the slag as taken from the furnace will be found to 
contain a large amount of iron in a metallic state, and which would well repay 
for any moderate outlay in its recovery ; but one of the primary points is that 
all the work must be as nearly automatic as possible. The separation of the 
metal from the slag offers no difficulty, asa magnetic separator having a series 
of magnets, part of which are out of current at all times, the whole of this 
business is quite automatic. The troublesome part of the affair is the disin- 
tegration of the slag, and where this has to be taken from the old banks it is a 





MUNICIPAL ELECTRIC LIGHTING STATION OF ALLEGHENY CITY, PA. 


light Westinghouse direct current dynamos for use as exciters of the field 
magnets ef the alternating generators. 

The engines are ranged in rows on each side of the room, and are belted 
to the dynamos in the center. All this machinery, trausmitting 1,000 H. P., 
and with a capacity for 4,500 incandescent and 540 arc lamps, occupies a floor 
space of but 56 by 57 feet. A 6-ton crane over the dynamos, and a 2-ton trav 
eler over each row of engines, insures promptness in shiftingorrepairing. In 
the boiler room, the same careful attention to details is shown. Six 100 H P. 
Erie boilers, of which one acts as reserve, are fitted with Roney stokers, and 
the coal is loaded direct from the car into a tank traveling on an overhead rail, 
so hung as to empty the coal into the hoppers of the stokers. Two pairs of 
duplex pumps and three injectors, either of which is sufficient for the purpose 
intended, are guarantees against accident to the feed-watetrsupply. The stok- 
ers are operated by a 444x4 Westinghouse standard engine, whose motion is 
reduced through a screw gear, and a second engine duplicates the first, and is 
for use in case of an accident. The steam pipe is continuous, and any portion 
may be disconnected without interfering with the rest of the plant. On the 
whole, this station is well designed, well lighted and well manaced ; and, with 
its interior finish of natural wood, always kept carefully clean, it presents an air 
of neatness in striking contrast to many larger and more pretentious stations. 





The Advent ot Foreign Manganese 
The /ron Age in its market report for last week says: “ Importers and 


- agents of foreign producers are agitated over a sale of foreign ferro-manga- 


nese just made in this market. A lot of 500 tons, part Octeber shipment, bal- 





tough job, and an expensive one, to get in pieces sufficiently small to be first 
passed through a stone breaker and then milled. The process I should per- 
sonally adopt is as follows: Two fairly large pools of water about ten feet 
deep would be formed, and run out over these would be a couple of truck top- 
plers, having the roads of which they formed the ends at a fair height above 
water. The slag truck would be ‘kicked’ onto one of these by the engine, 
and the slag ‘ ball’ in its semi-fiuid state would be cast into the water, causing 
somewhat of an explosion, no doubt, but at the same time being broken up 
into small portions. Of course, no one would be near enough to be scalded at 
the time. When one pool of water was sufficiently full the water would be 
run off, the slag trucked up to the mill where milling was necessary, and the 


| pool put in readiness again to receive the slag, after which the other pool 


would be emptied, and soon. This would save the first cost of blasting the 
cold slag, and although a crude way of working, would be effective for the pur- 
poses intended. The milling and crushing processes would only be contin- 
ued to the point where the most effective result would be had, and the total 
cost should be repaid by the recovery of 214 per cent. of metallic iron, anything 
over being profit.” 





To Mark Tools. 

To mark tools, cover the article to be marked with a thin coating of tal, 
low or beeswax, then, with a sharp instrument, write the name in the tallow- 
Clean with a feather; fill the letters written with nitric acid; let it remain 
from one to ten minutes, then dip in water and rub off, and the marks will be 
etched in the metal. 
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THE WELLS BALANCED ENGINE. 





For the Wells patent balanced compound and quadruple expansion 
engine (herewith shown) the broad claim is made, that, while it contains all 
of the desirable features of the most approved single-acting unbalanced 
engine in general use, it is double acting, and so designed that all forces have 
a “natural” balance at all angles of the cranks, giving a most perfect contin- 
uous motion. The weight of the two pistons and their connections being 
equal, and attached to opposite sides of the shaft, both moving in the same 
plane, in epposite directions, transfers the fulcrum from the main boxes, to 
the center of the shaft, giving a perfect balance of forces. Therefore, without 
the aid of engine frame, or foundation, the forces applied to one piston are 
held in position by equal forces applied to the other. By this arrangement 
the forcee that are lost, by escaping through the engine frame and foundation, 
are in this case all exerted in turning the shaft. 

The important advantages to be derived from balanced forces in the 
steam engine are practically unknown, for the reason that heretofore no 
engine has been constructed with a balance in view, that did not embrace 
grave mechanical objections, both in design and the mode of using the steam. 
Hence there has been no means of making a practical test of the principle, 
until the Wells system was perfected and put into use. While the indicator 
shows the action of steam in the cylinder, the loss between the cylinder and 
screw has been an “ unknown quantity” which this principal accounts for, 
by giving an important gain in power. 

The accompanying cuts show an engine witha “natural” balance in 
weight of the two pistons, and their connections, at all angles of the cranks 
and at all speeds, also a balance of steam pressures. Equal weight being 
attached to opposite sides of the crank shaft moving in opposite directions 
(ia the same plane), the thrust of oue is perfectly counteracted by that of the 
other, producing a perfect equilibrium and preventing vibration. While the 
weight of the moving parts in a single acting, or on an unbalanced engine 
retards the motion of the shaft, by this method, it is accelerated. An equal 
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weight being attached to opposite crank pins, revolving around the shaft in 
the same plane acts the same as a fly wheel, in carrying it over the centers, 
producing a rotary motion. 

Steam is admitted simultaneously to the bottom of the h. p. and to the 
top of the |. p. cylinders and vice versa. The force on one cylinder head is 
counteracted by an equal force on the other. Hence there can be no strains 
transmitted to the frames, and thence to the main bearing boxes. The 
ascending steam force on the small piston is equaled by a descending steam 
force on the large piston, which transfers the fulcrum from the main boxes to 
the crank shaft, concentrating the whole force in the shaft for useful effect. 
The main bearing boxes being relieved of the steam pressures, and also of the 
thrust of the rods, their life will be made almost unlimited, as they will only 


be subject to the friction and wear due to the weight of the shaft, which pre- 
vents heating and the liability to get out of line. 

The following shows the relief afforded in an engine of medium power. 
For example, take an 18x36 with an initial pressure of too lbs. Main bearings 
are relieved of 17 tons of steam pressure at each stroke of the pistons, and 
also of the thrusts of the rods, which at a velocity of 500 per minute, gives a 
total relief of 21 tons per stroke. It will readily be seen that the greater the 
power required, the more important it is te obtain a balance. 

It will also be apparent from the perfect equilibrium obtained in the mov- 
ing parts of this engine, that the crank shaft becomes the beam, or lever of 





balance Hence all steam force is trausformed into motion, as there are no 
weight of parts to be lifted, and no frictioa due to steam pressures to be over- 
come. 

Another very important feature of the principle, is from the fact, that the 
hull of the vessel is relieved of all strains, from the force applied, excepting 
the pressure from the screw. 

Great advantages are claimed for this engine in economy of fuel as well 
as in durability of construction, and numerous testimonials are offered in sup- 
port of its claims For further particulars address the Wells Engine Co., 91 
Liberty St., New York. 





$6 Chicago Excursion, October 37d, via the Nickel Plate, 

Under the auspices of Erie Lodge No. 27, I. 0. O. F., of Cleveland, O. Trains 
leave Cleveland 6:30 A. M. and 9:30 P.M. Tickets good seven days. The Chi- 
cago Exposition opens September 16th and closes October 26th. The Grant 
monument will be unveiled Tuesday, October 6th. The meeting of the So- 
ciety of the Army of the Tennessee takes place October 7th tooth. Do not 
fail to see the World’s Fair buildings now under construction. Tickets for 
sale at following places; Larwood & Day, 259 Superior street; E. A. Cobb, 
1205 Cedar avenue; C. H. Cobb, 1377 Cedar avenue ; G. W. H. Young, 903 Wood- 
land avenue; J. A. Robinson, room 4, 52 Public square; G. F. Bowman, Pearl 
and Detroit streets; A. T. Van Tassel, 250 Detroit stseets; P. Voelke, 1228 
Pearl street; H. Cohn, 778 Lorain street; J. Turk, 1118 St. Clair street; J. 
Damm, 2210 St. Clair street ; A. Sekeres, 193 Holton street; J. Sternischa, 101 
Wageman street; M. Kniola, 924 Tod street; F. Turek, 32 Bergen street, and 
Nickel Plate agents. Forsleeping car berths and further information call at 
City Ticket office, 224 Bank streets. B. F. Horner, G. P. A. 





To Prevent Scale 
A manufacturer of coiled elm hoops, who had been troubled a great deal 
with lime in his boilers, after trying various remedies with indifferent results, 
at last overcome the trouble by using about 15 gallons of the water taken from 
boiling tank where hoops are boiled, before being boiled, the tannic acid in 
the wood being the remedy. He applied the remedy every two days and in 





twe weeks his boilers were clean. 
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— USERS Should Read 


this. ‘ 
Increase the Capacity 


of your Boilers. 
Scale is a Non-conductor of Heat. 





SAVE YOUR FUEL AND PROTECT YOUR BOILERS FROM SCALE AND GALVANIC ACTION OF WATERS. WATERS ANALYZED FREE AND THE COMPOUNDS 
MADE TO SUIT EACH WATER. 





Iw TEER NWATIONAL BOILER Soir.VENMN I". 


(PURELY VEGETABLE.) 


Dearborn Drug & Chemical Com ’y, 


Manufacturing and Analytical Chemists, W. H. EDGAR, Manager. 
Ohio Office, Canton, 0. ROBERT H. CREVOISE, Agent. 


WRITE FOR INFORMATION AND PRICES. BEWARE OF INFRINGEMENTS. 


Office, Room 29, Rialto Building; Works, 4246 Champlain Avenue; 


CEICAGO, ILL. 
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RECENT EXPERIMENTS WITH LIQUID FUEL. 





A Washington dispatch of September 19, says: The use of liquid fuel, or 
petroleum, instead of coal for generating steam in the boilers of marine 
engines, has been revived among steam engineers by the recent experi- 
ments with it on the English steamship Erros, and the Italian steamships 
Castelfedando and the Ancona. But the most successful use of petroleum 
as fuel in marine boilers has been on the English torpedo boat Sunderland. 
This boat has a displacement of 86 tons, and is 137 feet in length. The 
boiler is of the ordinary locomotive type, with web bottom, the furnace front 
being arranged to receive the oil burners, which are 31 in number. The 
liquid fuel used is pumped from the double bottom (the tanks which hold 
the oil) and discharged into a small cylindrical tank, where it is subjected 
to an air pressure of 35 pounds per square inch, and whence it flows direct 
to the burners. 

In the fire room is an air compressor which discharges into cylindrical air 
tanks near the vessel’s side, forming a group of four. The working pressure 
of air in these tanks is 40 pounds per square inch, and it is conveyed here 
for the purpose of disintegrating the oil as it leaves the burners. Each jet 
of oil gives a clear, bright flame, about six and one-half feet long and nine 
inches in diameter, if burning alone. When the jets are combined in the 
furnace there is a bright mass of fire about two feet from the furnace mouth 
to the tube plate. This flame entirely fills this portion of the furnace, and 
gives forth neither smoke, smell nor sparks, so that neither soot nor dust is 
deposited in the tubes, and no sweeping is required. Special precautions 
are taken to avoid the bad effects of high temperature, and it is stated that 
these are so efficient that, though the boiler has been repeatedly forced very 
hard, there has not been a sign of leakage about the boiler. 

Assistant Engineer William H. Allderdice, on duty in the Naval Bureau of 
Intelligence, has given liquid fuel a close study, and has carefully investigated 
all of the reports on experiments with it. From these reports it would seem 
that the question of danger has been practically surmounted, and that the 
question of the use of liquid fuel is reduced to that of cost. At thesame time, 
the dangers from fire or explosion have not been entirely elininated by ex- 
periments, and, although the cost of the liquid fuel is admitted to be greater 
than that of coal, this greater cost is partly offset by a reduction in the num- 
ber of firemen and in the expense also of their provisions and quarters. Lieu- 
tenant Allderdice quotes from a paper read before the Shipmasters’ Society of 
London on the use of liquid fuel, which in substance is: 

In England and America it is known as “residium.” Itis the residue of 
crude petroleum, when all the volatile or lighter oils are distilled from it. It 
is perfectly non-inflammable, until heated to 350°, and consequently quite safe 
to use and carry in large quantities. It has no smell, as it does not emit gas 
until it reaches the required heat. It does not deteriorate by being stored in 
tanks exposed to the air, nor does it evaporate perceptibly. It is not detri- 
mental to metal tanks, the inside skin of the vessel, nor any of the ordinary 
receptacles. The expert says : “ One serious question of to-day is: How are 
we to fuel our men-of-war at sea duringa blockade? It has been demonstrated 
that the successful transfer of coal at sea cannot be depended upon ; besides, 
the modern men-of-war are not constructed for rapid coaling. With oil fuel 
the case is different; the large tank steamers could always fuel the fleet, even 
in heavy weather. To fuel a vessel-of-war in bad weather, the tank steamer 
eould be made fast to the former by running a hawser from one to the other; 
a hose could be made fast along the line of the hawser, andthe fuel be pumped 
into the ship’s bottom at any rate desired.” 

The Italian Government is continuing its experiments with oil fuel on 
vessels of war, and, while no definite information is afforded as to technical 
details, it would seem that satisfactory results have been obtained. The Peru- 
vian Government has directed that the gunboat Santa Rosa be altered for 
burning oilin its furnaces. The British Admiralty are considering the advis- 
ability of burning oil fuel, but have not, as yet, decided what kind to use. The 
Navy Department will have some definite results on the use of oil fuel within 
the next few months, as itis the intention to have exhaustive experiments 
made with it by the Board of Engineer Experts at the New York Navy Yard. 

The special advantages claimed for liquid fuel are: It has greater effi- 
ciency than coal, weight for weight; the manner of stowing it in the double 
or cellular bottoms gives increased stability to the vessel, and increase of 
available space for other purposes, now occupied for the stowing of coal; it 
will require a less number of fire-room force than with coal fuel, and there is 
no ashes or refuse from oil fuel. In manceuvring under steam, it may often 
be desirable to stop suddenly while at full speed and not to use the engines 
for some time. With coal fires this would be difficult, as they would have to 
be banked, and while lying dormant would become dirty; but with liquid 
fuel as many burners as necessary may be shut off when the engines are 
stopped, only enough being kept in operation to prevent the steam pressure 





from falling. When full power would be required it could be had at once with 
furnaces and everything clean and in good shape. 





FLANGING AND WELDING BOILER STEEL. 





Can boiler steel be satisfactorily welded? Is any test applied on the in- 
dividual weld? Has the weld to bear tension when the boiler is at work? In 
answering these, experience over the many hundreds of shell welds that have ‘ 
been made in 200 steel boilers shows that with ordinary care an ordinarily 
good workman can make a sound weld by using a best Yorkshire iron glut, 
and we have never had a single weld show leakage. Perhaps the very best 
test of all that could be applied under the circumstances is applied to each in- 
dividual weld, viz., the weld being made before the plate is flanged, has to 
stand the subsequent flanging in the hydraulic press, and it seems certain that 
if it were a mere surface weld it would divide when the disturbance caused 
by the flanger came upon it. With regard to tensional stresses, the writer 
wishes to be very emphatic in disclaiming any application of the tensional 
stresses of the boiler shell to the weld. The butt straps extend to the very 
edge of the curve of the flange, and the flange itself represents an extra 
amount of shell material given in beyond what is required to sustain the 
stresses due to the length of the boiler. Even this flange is also in the condi- 
tion of having a strap passing over the weld, for the end plate forms a good 
practical strap to the flange. To put the matter another way, the flange of the 
shell forms a kind of strengthening bead at the edge of the plate, adding con- 
siderable to its strength, and greatly reducing liability to rupture from the 
edge. The weld, therefore, is only exposed from beneath the straps at the 
curve of the flange, where, from the form of the plate, it is very strong, and 
where practically it has nothing to do but secure steam tightness. An emi- 
nent engineer, whose views on practical matters are greatly valued by this in- 
stitution and the profession at large, remarked, in his usual original way, on 
seeing one of these boilers: “Suppose you saw cut the weld through at the 
part where it is exposed, what would happen? The boiler would not burst, 
for stresses are securely carried by the straps. All that could happen would 
be a leakage.”’ 

Will heavy boiler steel satisfactorily stand flangingtoa right angle? Does 
the necessary local heating seriously injure the plate? Are the plates annealed 
after flanging’? The writer is of opinion that if boiler steel cannot be flanged 
at right angles with a fairly large radius in the corner when red hot, without 
injury, it is not fit to build boilers with at all, and since he has now flanged 
about 1,000 large thick shell plates without returing to the makers more than 
two plates which showed slight surface tearings on being flanged, he has no 
hesitation in saying that ordinarily good, mild boiler steel will stand this 
flanging in a perfectly satisfactory manner. With regard to local heating, 
there is probably a great difference in effect on the plate between heating 
along the edge and heating locally towards the middle of the plate. In any 
case the writer again appeals to the large experience he has now had of this 
method as the proof that no damage accrues to the plate. It does, however, 
seem to be a wise precaution to anneal the plate after the welding and flang- 
ing is completed and before any riveting is done, and therefore these shell 
rings are lowered flange downwards into an annular furnace, heated to a red 
heat, and allowed to remain to cool down with the furnace.—[Engineer and 
Iron Traders’ Advertiser, London. 





Improvements at the Emma Furnace ot the Union Rolling Mill Co., Cleveland, 

The Emma furnace was blown in on the 14th inst., the stack having been 
rebuilt from the foundations during the past ten weeks. The company has 
now a first-class plant in all particulars, including three Ford & Moneur hot 
blast stoves of large dimensions. Great credit is due Mr. Willard Fuller, the 
Superintendent, for the perfect manner in which the work has been done, as 
shown by the starting of the furnace without a “ hitch.” 








THE Russian shipbuilding yards are engaged on several ironclads and 
monitors. At the Baltic works the cruiser Rurik, of 10,000 tons capacity, and 
capable of steaming 20 knots per hour, is being built; and at the Franco- 
Russian works, the Navarino ironclad, of 9,476 tons burden, is on the stocks. 
Another ironclad is being built at the new Admiralty wharf in St. Petersburg. 
At the Nevsky works an iron corvette and a large ice-breaker areon hand. In 
all, 22 ships of war are under way. 








“ THE Trouble Grandpa Nature had with the Horse,” by L. J. Bates ; “ Bee- 
Hunting,” by Rowland E. Robinson, and “A Joint Snake,” by E. Olin, are 
three peculiarly interesting natural history articles in the October Wide 
Awake. $2.40 a year. D. Lothrop Co., Boston. 
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THE NERAGHER SPRINKLER CO.,_ - 


PROTECTING YOUR BUILDING with an automatic 


fire sprinkler system makes it absolutely fire proof. All Insurance 
Companies recognize the “Neracher” as the best made and will 
make liberal reductions on your present rates if you equip. In 


this way the system pays for itself inside of two years’ time. 





WARREN, 0. 


BRANCH OFFICES: 


Boston, Chicago, St. Louis, Cleveland, Cincinnati, Minneapolis, 


Pittsburgh, New York, Philadelphia, Baltimore, San Francisco. 





A POSITIVE DRIVING DRILL CHUCK. 





We give on this page illustrations of a new drill chuck, which, while it 
centers and holds straight shank drills in the ordinary manner, 7. ¢., by mov- 





able jaws worked by a single right and left-hand screw and wrench, has in ad- 
dition, a driver which drives the drill positively, and with no more liability of 
slipping than in the case with taper shank drills. 





Oar illustrations show the chuck assembled and in detail, and make it 
easy to perceive wherein it differs from others. Back of the jaws there is a 
driver having a slot through it which passes over the end of the drill loosely, 





this driver being held in the body of the chuck in such a way that it is free to 
adjust itself and drive without side strain, and without tendency to make the 
drill run out of true. 

For taper shank drills there are split collets, having holes to fit the shanks, 

















while the outsides are cylinderical, to adapt them to be held by the jaws. The 
jaws have interlocking faces, as shown, so that they will hold down to the 
smallest drills, and for small drills the jaws alone hold securely enough, while 
for larger drills the jaws need not be tightened so much as is usually necess- 


ary, which, of course, not only saves time, but wear and tear as well. This, of 


chuck inform us that some of the leading twist drill makers have agreed to 
furnish straight shank drills, flatted to fit the drivers, without extra charge. 
All the working parts of the chuck are of tool steel, hardened, and are 
made in five sizes, to hold drills from oto 2” diameter, by the Pratt Chuck 
Co., Clayville, Oaeida County, N. Y. ' 





AREY'S SMOKE CONSUMER. 





A smoke consumer has recently been invented by Clarence V. Arey, of. 
Cleveland, O., which gives exceedingly good results. When the boilers are 
being run with a low fire, the smoke is reduced fully 90 per cent; and when 
a heavy fire is carried no smoke is perceptible, a transparent vapor coming 
out of the chimney in its place. 

The construction is entirely in the brickwork, and requires no changing 
of the grates or of the front. The accompanying cut illustrates the construc- 
tion and working of the apparatus. The bridge wall is built with an opening 
B through it only at the level of the grate. When about to replenish the fire, 
the fireman first pushes the incandescent fuel back against the opening B and 
then throws on fresh fuel. The smoke and gases from the fresh fuel nteces- 
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sarily have to pass through the incandescent fuel and the smoke is thus con- 
sumed. The side pockets A have a double purpose. The first being to allow 
air to pass close to the fire on the grate and become heated, and then pass in 
over the fire to improve combustion. The second is to allow the gases of the 
incandescent fuel laying upon the grate to havea free escape through the 
pocket when covered with fresh fuel. The chamber C under the heated cham- 
ber D allows a body of fresh air to become heated and pass up through the 
duct C’ to unite with the gases escaping through B. The quantity of air al- 
lowed to enter can be regulated at E. This duct C C’ is not always used. All 
the parts being of brick makes an exceedingly durable construction. 

If the fireman neglects to push the incandescent fuel back to the bridge 
wall before firing the results obtained are not as good. Two of the settings 
are now in operation in Cleveland, O. 





Nickelized Steel for Ships. 

Writing from Halifax, Nova Scotia, to the London Economist, Mr. Peter 
Imrie predicts that Canada will eventually control the shipbuilding industry. 
It is now practically proved, he argues, that steel mixed with from three to 
five per cent. of nickel is double the strength of ordinary steel, and that it 
does not corrode or take on barnacles, so that ships constructed of it will 
never require scraping. Moreover, as ships of nickelated steel may safely be 
built much lighter than ordinary steel ships, their engine power and consump- 
tion of coal may be safely reduced without dimunution of speed. In short, 
nickelated steel seems bound to supersede ordinary steel, and probably also 
all other materials in present use in ship construction. Nickel has thus be- 
come a necessity, and the nation which is in a position to produce this mate- 
rial must necessarily control the shipbuilding trade. And, for the present, at 
least; there is no known supply of nickle worth mentioning outside that of 
Canada. Canada possesses nickeliferous pyrites without limit. The entire 
bleak region extending from Lake Superior to Labrador is rich in it. Experts 
declare that the Dominion can supply a million tons of pure metal annually, 
if necessary, for an indefinite period. All the other sources of supply known 
in the world just now would not suffice to keep even a single first-class ship- 





course, tends to preserve the accuracy of the chuck. The makers of the 


building concern on the Clyde in full work. 
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CENTRAL THOMSON-HOUSTON COMPANY, ' 


48 ArcADE, CLEVELAND, O. 
S. D, NESMITH, - - : . : 


Motors from I-12 h. p. to 100 h. p. 


ELECTRIC LIGHT PLANTS INSTALLED, 


Arc and Incandescent, Direct and Alternating, 


ELECTRIC FANS! 
FANS FOR VENTILATINC! 
ELECTRIC SUPPLIES. 
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INDUSTRIAL SUMMARY. 
New Enterprises :— 

Andrew Hume is about to start a foundry at Brewster, N. Y. 

G. W. Goddard is the promoter of a rolling mill at Berkley, Va. 

A machine shop is to be establishe< at Myers, Fla., by G. Forquer and 
others. 

The Greenfield Boiler Co. is a new concern located at Greenfield, Mass. I. 
N. Hopkins is Treasurer. 

Arrangements have, it is stated, been completed for the establishment of 
a plow factory at Bessemer, Ala. 

A. B. Patterson and others, of Chicago, Ill, are to build new frictionless 
metal works, at Chattanooga, Tenn. 

The Baker Iron Co., Jasper, Tenn., will need full outfit of machinery for 
the manufacture of bar iron and steel. 

It is stated that a nut lock factory will be established at Newport News, 
Va., by L. H. Young, of Montreal, Can. 

The Armour Electric Light, Fuel & Power Co., Chicago, Ill., has been 
incorporated, with a capital of $5 000,000. 

The Jasper Iron Co. has been organized at Jasper, Tenn., to manufacture 
field hardware, car forgings, bar iron and steel. 

The Excelsior Iron Works, of Chicago, Ill., will erect a five-story machine 
shop 74x91 feet. The structure will cost about $40,000. 

Brown & Benton, a new firm manufacturing brass goods and household 
novelties, have established a factory at Meriden, Conn. 

The Canadian Pacific Railway Co. will erect a machine shop at Henderson, 
Me., for repairing the rolling stock of the road. An iron foundry is also con- 
templated. 

The Baltimore & Ohio has purchased a large tract ofland at Cumberland, 
Md., on which will be built shops, consolidating a number of the smaller shops 
on the system. 

The Cold Storage Transportation Co., of Chicago, IIl., 
organized at Chicago, for the purpose of operating refrigerator cars. 
capital stock is $500,000. 

The King Manufacturing Co. has been organized at Pine Bluff, Ark., with 
W. A. King as President ; A. Brewster, Vice-president, and J. M. Goza, Secre- 
tary ; capital stock $27,000 

The Callaway County Hardware Co., of Fulton, Mo., has been incorporated, 
with a capital of $15,000. Incorporators: S. E. Fisher, B. B, Muir, C. H. Bauer, 
W. A. Fisher and D. W. Whanger. 

The National Malleable Iron Castings Co. has purchased a 16-acre tract of 
land at the junction of the Illinois Central & Belt Railways, at Chicago, as a 
site for the erection of a plant which will give employment to 600 men. 

Mr. George Hibsch, who has had many years’ experience in the foundry 
business, has established a foundry at No. 412 Plain St., Albany, N. Y., where 
he will devote special attention to making brass and composition castings. 

The Colnmbia Supply Co. has filed articles of incorporation with the 
Secretary of State at Springfield, Ill, with C. D. Leach, C. A. Cox and John 
Francis as incorporators, to manufacture railroad supplies. The capital stock 
is $300,000. . 

The Hercules Foundry Co., incorporated in Massachusetts, with A. L. 
Rand, President, and O. B. Cole, Treasurer, has lately purchased and will com- 
plete the iron foundry of the Pike Manufacturing Co., in course of erection at 
Pell City, Ala. 

The Branch Tool Manufacturing Co., of Indianapolis, Ind., has been 
formed for the manufacture of machinery, tools, furnishing motive power for 
manufacturing same, etc. William E. Duthie, William H. Daggett and Frank 
B. Fowler are the directors of the company. 

The Wytheville Development Co. has donated to Messrs. R. A. Moore & 
Co., of Wytheville, Va., a manufacturing site on which to erect an agricultural 
implement works, foundry and machine shops. These gentlemen will com- 
mence work upon the construction of buildings at once, and will push the 
work to a speedy completion. 


has lately been 
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Additions, Enlargements, Removals, etc.:— 

The Vulcan Iron Works will erect a new boiler shop at West Pittston, Pa. 

The Foster Machine Co., of Westfield, Mass., is to erect a new brick factory 
50x200 feet, 

Wyman, Flint & Son are to add new machinery to their paper mill plant 
at Bellows Falls, Vt. 

The George B. Smith Foundry Co., Boston, Mass., will erect a new brick 
foundry 184x86 feet. 

The Pittsburgh Locomotive Works will add a large machine shop to its 
works in Allegheny. 
Cc. Y. Mayo, Jr., and D, C. Hunt have purchased an interest in the Pollard 





























(Ala.) Mills, and the plant will be put in operation. New machinery will prob- 
ably be added. 

The Alabama Pipe Co. will, it is reported, double the capacity of its pipe 
works at Bessemer, Ala. 

The York Manufacturing Co., of Sago, Me., is to add new automatic ma- 
chinery to its finishing department. 

The Norton Iron Co., of Dorchester, Mass., is reported as to move to more 
commodious quarters at East Everett. 

An addition 80x100 feet will be made to the sheet mill of the Reading (Pa.} 
Iron Co. The mill has been closed for repairs. 

It is stated that the Brosius Sewing Machine Co., of Atlanta, Ga., will 
double the capacity of its sewing machine factory. 

Plans have been prepared for a one-story foundry, 66x200 feet, to be erected 
at Beloit, Wis , for the Berlin Machine Works. It will be of common brick and 
iron and cost $8,000. 

The Ross-Meehan Brake Shoe Foundry Co., Chattanooga, Tenn., has pur- 
chased the machinery of the old Globe Iron Works, at Sheffield, Ala. and will 
remove to Chattanooga. 

The St. Joseph Bridge & Boiler Co., of St. Joseph, Mo., are'making prepar- 
ations for the removal of their entire plant to Pueble,-Col. They employ 150 
men, and their monthly pay roll amounts to $15 ooo. 

The Walworth Manufacturing Co.’s old foundry, at Cambridge, Mass., is 
being remodeled and enlarged, and will be let for manufacturing purposes. It 
will probably be completed some time in September. 

Webster, Camp & Lane Machine Co., of Akron, O., has decided to move its 
plant to Kent, same State. The main reason given for moving was the present 
quarters were not large enough to accommodate the increasing business. 

Wm. Tod & Co., Youngstown, O., are adding to their already large plant 
an erecting room, 85x175 feet, to be equipped with all modern appliances, in- 
cluding a Morgan electric traveling crane full length of building and 70 feet 
over all. 

The West End Rolling Mill Co. of Lebanon, Pa., has increased its capital 
stock from $80,000 to $100,000 for the purpose of enlarging its chain works, the 
entire capacity of that department being devoted to hand-made chain for 
dredges, cranes, ships’ cables and similar purposes. 


























































General Industrial Notes:— 

We are in receipt of the catalogue for 1891 of the William J. Lloyd Manu- 
facturing Co., who are located at Twenty-second street and Washington ave- 
nue, Philadelphia, Pa., and who manufacture hardware specialties of all kinds 
and “Great American Meat Cutters.” This cutter has acquired a reputation 
second to none for durability and capacity. Write them for anything in their 
line. 





Recent Tests of Nickel Steel Armor Plates. 

Experiments made on the 12 inst. at the Annapolis proving ground have 
again confirmed the superiority of nickel steel over ordinary steel for armor 
plates. The tests were made to determine the value of nickel steel for a pro- 
tective deck. The targets were made of two superposed 1'4-inch plates, 
placed almost horizontally, presenting an angle of only 2° to the line of fire. 
A 6-inch rifle was used, with a 1oo-!b. armor-piercing projectile. When fired 
at the target of ordinary steel the target was perforated, and the projectile, 
which was broken, passed through both plates and through two feet of wood 
and eight feet of earth composing the backing. The velocity of the projectile 
was 1,780 feet per second. When fired at the nickel-steel target, the velocity 
of projectile was 1,873 feet, but it glanced off the target without rupturing 
either plate, but was itself smashed to pieces. Its effect on the target was a 
small crack 5 in. long in one plate and an indentation between 3 in. and 5 in. 
deep. 

The demonstration of the superiority of nickel-steel over ordinary steel 
for armor plate suggests that it may have other valuable uses in the arts. A 
wide field for metallurgical research is here afforded. In this connection it 
seems strange that the world has waited so long for the discovery of the quali- 
ties of nickel steel to be made. For more than 20 years the open-hearth steel 
process has been in successful use, producing the purest known varieties of 
carbon steel, and during all this time it would have been an easy matter to 
make experiments on alloying this steel with other elements, and to determine 
the physical qualities to these alloys; yet it has been only within a year or so 
that such experiments have been seriously attempted. During these 20 years, 
millions of money have been spent in Europe in the manufacture of com- 
pound armor plate, viz., wrought iron with a steel face, all of which has now 
to be abandoned in view of the superiority of nickel-steel, while the much 
simpler method of making a steel plate with a simple alloy has remained 
undiscovered. The time is ripe for further researches into the qualities of 
other alloys of steel. There are unlimited possibilities of the discovery of 
valuable qualities in numerous alloys yet untried; and it should be a matter 
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THJAMES LEFFEL & CO. *mn'"g 
IMPROVED UPRICHT and HORIZONTAL : 


ENGINES & BOILERS 


3 To 26 HORSE POWER. | 
STRONGLY BUILT on BEST Principles{ 
for SMOOTH and ECONOMICAL WORK. 


Over 4000 in Use. 


Write for free PAMPHLET and state your wants to = 


THE JAMES LEFFEL & CO. 
SPRINGFIELD, OHIOor NEw YorK City. 











OFFICE 2 WORKS 
ZEUS EAVRR 


SHEARS HERS, 
Selfc ees < Route ML MACHINERY 2-: 








THE LEFFEL WATER WHEEL & ENGINE CO. 
— ENCINES 
ei hl" BOILERS 


8,12,16 and 20 Horse Power. 
High in Grade. Lowin Price. Strictly First- 
class. In design and construction SUPERIOR 


to all others. Write for ENGINE PAMPHLET. 
Address us in full as follows: 


THE LEFFEL WATER WHEEL & ENGINE co. 


Greenmount Ave., SPRINGFIELD, OHIO, U.S.A 


THE STIRLING COMPANY 


MANUFACTURE 


The Safest, Most Economical, Compact and Durable High Pressure 


WATER TUBE BOILERS. 


All Wrought Steel. 










Large Mud Drum. Perfect Circulation. 


By removing four manhole covers access is gained to every part of the boiler. 
Dry steam and great economy of fuel guaranteed. 


GENERAL OFFICE :* 
Pullman Bldg., Chicago. 


PITTSBURGH OFFICE: 
Lewis Block. 


NEW YORK OFFICE: 
74 Cortlandt St. 


Works: BARBERTON, SUMMIT COUNTY, OHIO. 








neither of great difficulty nor of great expense for any open-hearth steel works 
to make the experiments which may result in such discoveries. [Engineering 
and Mining Journal. 





Electricity in a New Role. 

Mechanical and electrical engineers who have during the last few years 
had more or less discussion on the advisability of having motors on each axle 
or at the head of trains where electricity is used to supplant steam motive 
power on light railways, will soon have an opportunity of judging of the wis- 
dom of the positions they each have taken. The City & South London Rail- 
way, which we have already described and to which reference has frequently 
been made, is run by motors at the head ofeach train, this arrangement being 
adopted after a full consideration of the merits of the two plans, because of 
the fact that it made fewer motors to take care of, and that in underground 
work it would be especially objectionable to have a series of motors removed 
from the immediate inspection of the driver and practically inaccessible in 
case of accidents of any kind. On the other hand the Liverpool Elevated 
Railway, which is in process of construction, is also going to be run by elec- 
tricity, but the motors are to be applied to each car. This arrangement of 
motors was also adopted only after careful consideration, ard in this case was 
one of necessity rather than of choice, as the exigencies of construction 
necessitated a light elevated structure and a heavy locomotive at the head of 
each train would prove very undesirable; and for that reason it has been de- 
cided to use individual motors with a full realization of the greater amount 
of machinery which must thus be taken care of, this objection being in a 
measure mitigated by the fact that the nature of the line makes the motors 
readily accessible and serious trouble from this cause less probable. It will 
therefore be seen that the narrow limits of a tunnel and the inaccesibility of 
motors have in one case led to the adoption of a single wotor at the head of 
the train, and that the lightness of the structure has in the other case neces- 
sitated the employment of motors in each car. When these two lines have 
been in operation for a long enough time to get some tangible results from 
the performances of the motors, electricians and mechanical engineers will 





then have a chance to settle definitely this question of the arrangement of 
electric motors for railroad work.—[Railway Review. 





The Finest Yet—Increased and Unsurpassed Service on the “ Pittsburgh 
Short Line '’—Erie Railway. 

The Erie Railway have placed a new and elegant line of sleeping and par- 
lor cars on their trains between Cleveland and Pittsburgh. The night train, 
II:co P. M, will carry straight sleeper of latest design and provided with every 
comfort and convenience, while the afternoon train, 2:55 Pp. M, will have draw- 
ing-room car, perfect in every appointment. These cars have been especially 
prepared for the service and are excelled by none. Reserve space at 141 


Superior St. (Weddell House Block.) 
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TWO BOOKS 


—FOR— 


Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Moulder’s Text-Book 


Being Part II of American Foundry Practice 


beat best methods and original rules 
for obtainin , sound, clean cestings, and 
giving detaite description forms ing moulds 
ay me skill and experience. 
1so contais.ing a practicaltre ise upom the 
cozetruction of cranes and cupe.as, and the 
raclting of iron and scrap steel in iron 
fourdries. Either of the above books wili be 
sent by mail, postage paid, $2.50. 


Cleveland Printing & Publishing Co., 
CLEVELAND. O. 
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CU , No. 10 Spruce €t., New York. 





YVERY one in need of inforr ation on the 

4 subject of adverti-ing will do wellto ob- 
tain a copy of “Book for Advertisers,’”’ 368 
p%ges, price onedollar. Mailed, postage paid; 
on rece’ pt of price. Contains a careful com- 
pilation from the An erican b ewspaper Direct- 
ory of all the best papers and class journals; 
gives the circulation rating of every one, and 


| a gocd deal of information about rates and 


other matters pertaining to the business of 
advertising Address ROWELL’S ADVER- 
TISING BUREAU, to Spruce St., N. ¥ 





SPICER MANUFACTURING CO., 


New Philadelphia, O. 


General Fourdry and Machine Work, 
Heavy and Light Castings. 


Privilege to make estimates solicited, 





VICTOR COLLIAU, 


Sole Manufacturer of the 
Improved Patent ; 
HOT BLAST 


COLLIAU CUPOLA 


ADDRESS: 


287 Jefferson Ave.. 
‘CETROIT, - MICH. 


dag 


: 
= 
H 
z 
EY 
3 
| 
H 
s 
o 








FOR 

ARTISTIC: 
PRINTING 
WRITE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 
CLEVELAND O. 




















































Plate Iron Washers | 


A SPECIALTY ! 


Even in Gauge, 
smooth and well 
finished. 


Cut from new plate, rolled expressty for the pur- 
ose. a2” Write for prices, Address, 


MILTON MFG. CO.. Milton, Pa. 
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EDISON GENERAL ELECTRIG COMPANY, 


EDISON BUILDING, BRVUAD ST,, NEW YORK. 


Electric Lighting.| Electric Motors. | Electric Railways. 











Electric Drills. 
a ‘FOR ALL POWER) PASSENGER, | PERCUSSION 
iy A , ; 
aim | TRAMWAYS, AND 
BEST LIGHT | SAFE AND RE- MINE DIAMOND, 
IN USE. |  LIABLE. HAULAGE. FOR MINING. 


Address Nearest District Office. 
DISTRICT OFFICES: 


CANADIAN District, Bank of Commerce Building, Toronto, Ont. 
CENTRAL DISTRICT, 173-175 Adams St., Chicago, I1l. 

EASTERN District, Edison Bldg., Broad St , New York. 

NEw ENGLAND DISTRICT, 25 Otis St., Boston, Mass. 

Paciric Coast Disrrict, Edison Bldg., 112 Bush St., San Francisco, Cal. 
WPaciric NORTHWEST District, Fleischner Bldg.; Portland, Ore. 

Rocky MOUNTAIN District, Masonic Bldg., Denver Col. 

SOUTHERN District, Gould Bldg., 1o Decatur St., Atlanta, Ga. 
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ALVA NII N 


WORKS. 
H. H. HODELL & CoO., 


Galvanizing in all its branches, and Manufacturers of Rubber Buckets for chain pumps. 
CLEVELAND, OHIO. 








EOR SAt1tL§E. 


1 $250 BOND - First-Class Security. 


Bearing 8 per cent., pavable semi-annually. 
WANT TO REALIZE AT ONOE. ADDRESS, 
W. N. C.,, 


Room |, 29 Euclid Ave., CLEVELAND, 0. 





THE FROOUNIER STEAM TRAP 


ON TOP. 


The only STEAM TRAP made 
that opens mechanically and 
drains itself when steam is shut 
off, 


Sent on Thirty Days Trial, 
SPAULDING & METCALF, 


63 &. Canal St., Chicago, Ill. 
51 N. Seventh St., Philadelphia, Pa. 


FOR SALE---BLOWINC ENCINE. 


Vertical pattern, with balanced steam slide valve gear, steam cylinder 14-in. diameter, air 
«cylinder 40 in. diameter, stroke 24 in., 1 to 190 strokes per minute; engine new. For price and 


particulars address THE JAMES LEFFEL & CO.. Springfield, O. 


S. T. W. Ejector. iypusray rue works, 


Ofetnance For Raising Water from 
Deep Wells, Streams, A. & H. Geugh, Props., 
Excavations, &c. Manufacturers of 


; ‘The cheapest made. Send fer Files i Rasps, 
JAMES JEN KS, Equal to the Best English 
e. 


Manufacturer, 


DETROIT, MICH. 
OLD FILES RE-OUT. 
M. P. SATTERTHWAITE, Agt., 


sucTION Cleveland, ©. All Kinds of Job Grinding, 


O+sFICcE & WoRKS, 
PATENTS 2%. 

CLEVELAND ,0 
For INVENTORS. 4o-page Book Free. Address | c. GOUGH Manager. 
W.T. Fitzgerald, Att’y at Law, Washington, D.C. | Mention this paper. 




































Working 
Machinery 


OF EVERY DESCRIPTION. 


ETAL, 10; 
NOU ald: ete 
PR at 1 G cE 
OUR X.INE OF "APPINC MACHINES. 
VERTICAL. 
Manufacturers of, and Dealers in, all kinds of 
and Enyine Lathes, Planers, Profilers, Chucking Machines, 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 
Double Application of Power. Double Leader Screw 
WELLS MACHINE WORKS, FOSTORIA, 0. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
CHANDLER & TAYLOR CO.. INDIANAPOLIS. IND. 
GENERAL OFFICE; 
The Chicago, Milwaukee & St. Paul Railway 
Its «odustrial Department is conversant 
the lines run, and disseminates information 
individuals interested in the develop -ment of 
nearer the actual field of consumption of their 
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ore ar SOLE MFERC 
TAPPING MACHINES 
a“ latee =i 
AUTO 
ATIC 
MACHINERY ano MACHINE TOOLS. 
Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 
Laight & Canal Sts. [Catalogue sent on Application. | NEW YORK, 
Instantly Changeable, range from 1 to 6 In. Pipe. 
Strong, Well Built, Serviceable STEAM 3 N G i Ny E GS 
AN . 
Suitable BOLLE RSineainte detivery 
160-172 Adams St., Chicago. 
Co invites maaufacturers, wholesale houses 
with the resources, water powers, advantages 
concerning same. It co-operates with organ- 
natural resources. Eastern manufacturers 
product; or companies desiring to embark 


UPERIO pe ATER A °F iN. ear 
 STAN-ALUMIN METAL@. CANTON-0 
Nos.0a3 
‘THE GARVIN MACHINE COMPANY, 
Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
Plants for Manufacturers of Sewing Machines & Electrical Goods, 
.PORTBLE, HAND OR BELT E> ICE JES 
MACHINE. 
Write for Description and Prices 
ADAPTED TO HEAVY, CONTINUOUS WORK. 
FOR DESCRIPTIVE CIBCULARS ADDRESS 
Chicago, Milwaukee, & St. Paul Ry. Co. | Wood 
INDUSTRIAL DEPARTMENT. 
and jobbers to se-tle on its lines. | 
and facilities of the territory threugh which | 
izations seeking the advancement of cities and 
contemplating a removal to We:tern points 
capital in Western industry, will be cheerfully 


sup lied with information relative to the 
adaptability of localities to their particular | 


requirements. The inform tion furnished is 
absolutely reliable and has a practical bearing 
on the nature of the particular industry. 

Inducements such as free sites, bonuses or 
removal expenses offered by active Western 
points, with the view of indu ing factories to 
locate, are becoming more and more rare. In 
the course of a few youre they will altogether 
cease, because of the absolute merits of the 
West. 

The Ch'cago Milwaukee & St Paul Railway 
Co., one of the greatest railway systems in the 
world operating over 6 000 miles of road), runs 


through a vast territory rich in all. the 
resources and advantages that insure indus- 


trial success. 

The iron interests on the line will bear im- 
mense development. Large tracts of Hem- 
lock bark will supply all the tanneries in the 
United States. rarties owning forests of 
Hardwood offer concessions to furniture facto- 
ries that would locate ; the lumber interests 
are great. 

For further particulars relative to industrial 
advantages on the line, address, 


LUIS JACKSON, 


Industrial Commissioner, 
Cc. M. & St. P. R’y, 160 Adams St., Chicago, Ill 


No. 2 Clipper Planer, Matcher and Moulder. 





When in want of an Air Planer and 


| Matcher, Surfacer, Hand Planer, Shap- 
| er, Moulder, Mortiser, Tenoner, Band 


Saw, Scroll Saw, Gang Edger, Rip Saw, 
Cross-Cut or Swing Saw, in fact any 


| Wood-Working Machinery, write for 
| our special prices and catalogue. 


INDIANA MACHINE WORKS, 


FORT WAYNE. 
IND. 


GRANULATED RAW BONE 


For Case Hardening and Coloring 


For samples, prices, etc., apply to 





| THE ROGERS & HUBBARD CO., Middletown, Ct. 


& USE poor printing when you 
can get the best at the same 
rices, of the CLEVELAND 

| RINTING & PUBLISHING Co., 





Cleveland, O. 





a Zo ta oe & ands a 4A Ge oe ee Pee ee ee 


— a & ~~ 04 A Ff FR 4 PASSO et 


Ae Fee OBR FON MH eA HK eA 


ROOM KKD 


See st em 












ulder. 


ar and 
Shap- 
. Band 
p Saw, 
ict any 
ite for 











‘Tee Iron “TRapPm Review. 














“PERFORATED METALS 


pvrcae HARRINGTONS KING 
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284 Pearl St., cor. Beekman. NEW YORK. 
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IRON AND STEEL MARKETS. 
Pic IRON. 


CLEVELAND (f. ©. b. cars, net cash) 
Bes semer, $17 3 30; No.1 Foundry, $16 80; No.2 
Hype! $15 80; No. 1 Gray Forge, red’ short, 
$14 80; No. 2 Gray Forge, neutral, $14 30; rom 
r American Scotch, $16 80; No. 2 America 
Scotch, $15 80. 


CHIca@o (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1. foundry, $16 25 
@17 00; Southern Coke No. 2 Foundry, $15 25 
@16 00; Southern Coke No.3 Foundry, $14 75 
Gts 50; Southern Coke No1, Softeners, $15 25 
@16 oo; Southern Coke No. 2, Softeners, $14 5° 
@ Gis 25; Ohio Silveries No. 1, $17 50@18 50; 

hio Silveries No. 2, $1650@ 1750; Ohio 
Serene Softeners No. 1, $18 00@1909 ; Ohio 
Strong Softeners No. 2, $17 25@18 25; Lake 
Superior Charcoal Nos. 1 to 6, $17 75@18 50; 
Tennessee Charcoal No. 1, $18 00@1900; 
Tennessee Charcoal No. 2, $17 18 00; 
Southern Standard Car Wheel, $2: 23 00 ; 
Tennessee Standard Car Wheel » $00 co@o0 oo, 


CINCINNATI (reported by Rogers, Brown & 
Co.;: Founpry Irons—Southern Coke, No. 1 
foundry, $14 75@15 25; Southern coke, No. 2 
and No.1 soft, $13 75@$14 00; Hanging Rock 
Coke, No. 1 found » $16 6 59017 & Jackson Co. 
Stone Coal, No.1 oundry 1700; Ten- 
nessee Charcoal, No. 1 TE os 16 50@17 50 ; 
Hanging Rock Charcoal, No.1 foundry 00 
@22 00. MILL Inons—Standard southers ke, 

grey forge ok 50@12 75; Standard Southern 

Coxe motte $i2 25@12 jo Cold Short South- 

rn Co e, grey forge, § 12 75@13 00; ood 
Ohio Neutral 


forge FEE, $15 00@s 50 

Cag WHEEL AND Saltaascne 
bama Car Wheel, $19 50@20 50; Tennessee zo 
Wheel, $18 00@19 09; Lake Superior Car Wheel, 
$19 50@20 50. 

an FFALO (reported by Rogers, Brown & 

o.): Mahoning and Shenango Valley strong, 

Ne. I my wt $16 50@oo 00; Mahoning and 
Shenango Val oz strong, No. 2 Foundry, $1 
@oo 00 ; Ohio Softener No. 1, $16 50@oo 00 ; Ohio 
Softener No. 2, $15 50@o0 00 ; Jackson Co., Sil. 
very No. 1, $18 an thy) Jackson Co. Silvery, 
No. 2, $17 : Lake Superior Charcoal, 
$18 50@oo 00 ; Seedasnes Charcoal, $17 50@19 00; 
Southern Softener No. 1, $16 0@oo oo; South- 
erm Softener No. 2, $15 25@o0 00 ; Southern 
Strong No.1 Foundry, $16 75@oo 00; Southern 
Strong No. 2 Foundry, $16 oo@o00 00° Alabama 
Car Wheel, $22 00@22 50; Hanging Rock Char- 
coal, $23 00@24 oo. 

LOUISVILLE (reported by Hall Bros. & Co.) 
=— —: yf pi nay ge = No. I, 

$14 14 50; uthern coke No. 2, $13 50@14 00; 

eeeen coke No. 3, $13 00@13 25 ; ichontne 
Valley (Lake ore mixtures), $00 00; 
Southern charcoal, No. 1, $16 00@17 00; uth- 
ern charcoal, No. 2, $15 50@1 283 Missouri 
charcoal, No. I, $17 00@17 50; Missouri char- 
coal, No. 2, $16 1700. ForGE—Neutral coke, 
$12 so@r2 753 d Sot, $12 25@12 50; Mot- 
tle II 75@12 00 HEEL AND MALLE- 
ABLE—Southern ulkwlesd brands), $19 00@ 
1959; Southern (other brands), $17 09@18 00; 
Lake Superior, $20 00@21 00. 

St. Louis (reported by Rogers, Brown & 
Meacham) : Hot BLast COKE AND coaL— 
Southern Coke No. 1, $15 50@15 75; Southern 
Coke No. 2, $14 50@14 75; Southern Coke No. x, 
$13 75@14 00; Southern Grey Forge, $13 25@ 
13 50; Southern Charcoal No.1, $17 3517 7: 753 
Southern Charcoal No. 2, $16 75@1 35 j 
Charcoal No. 1, $15 50@16 00; Missouri Charcoal 
No. 2, $15 $5 00@i5 50 5 Ohio Softeners, $18 0@ 
19 00, HEEL AND MALLEABLE IRONS— 
Lake ke Gaperies, $19 ane oo; Southern, $19 50@ 

NNELLSVILLE CoxB—East St. Louis, 
$o po A 8t. Louis, $5 65 


DETROIT (reported by William F. Jarvis & 
Co): Lake Superior arcoal, all Numbers, 
$18 18 50; Lake Superior (coke) Bessemer, 
ar 7s B18 50; Katahdin (Maine charcoal), $oo oo 

Lake i bake Coke, Foun ry, all 
= oy 50@18 oo ke Superior Coke, Found- 
ry, all ore, $0000@0000; Standard Ohio 
Black pana, $18 00@18 50; Southern No. 1 
~ 25@16 50; Southern Grey Forge, $14 00@ 

50; Jackson Count {onto} Silvery, 3:8 oo@ 
o; Old Car Wheel, co@co oo. Connells- 
vil e Coke, $o.00. 


LOUISVILLE (reported by Geo. Hull & 
Co,): Southern ke No. 1 ak $14 50 
15 00; Southern Coke No. 2 Foundry $13 75) 
~ 253 Southern Coke No. 3 Foundry $13 25 


$753 Grey For $12 75@1325; Southern 
& e Silver Grey fo oo ; Southern Char- 
coal No. 1 Foundry, $16 00@17 oo; Car Wheel, 
$18 50@20 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No.1 Foundry, $16 00@16 25; No. 2 Foundry, 
$15 00@15 25 ; Grey Forge, $13 75@1400; White 
and Mottled, $13 2sQis o; Warm Blast Char- 
coal, $18 00@20 oo Co Blast Charcoal, $22 00 
@27 00 ; Geseemer, $15 50@16 oo. 


MERCHANT IRON AND STEEL. 












































Flat Bar 
1% to 4 by % to 1 inch I 80 
GEE CO BF OO FE BG ceccccctccccosccccccccnnsscsieees I go 
1% to6b i, ND STDs conceseseoociedin ssn 2 20 
14 & 1 % to &% inch «I 90 
i &1 bs % to % inch 2 00 
WH, Man % by % to # inch ro 
Round and Square. 

1 to 1% inch 1 80 
2 to 2% inch 2 00 

to 3% inch 2 30 
8% to g4inch 2 80 
434 10° 4% inch....... 3 30 
4 to 5 inch 350 

Oval. 

I FA 2 20 
H% to AE CE A 4 40 
rn .2 60 
® 














Half Oval and Half Round. 
































































































































Net Tons 
No. 1 R. R. wrought SENT inveoscorereronorore Ge oo 


























SCRAP {RON AND OLD METAL. | 
































Tank iron 12 56 
Boose and band iron 2 50 
iron 50 
Wrou drillings Ir 00 
Mallesble iron / 959 
R Messrs. BLack & PoLLock, Cin- 
stent Mom 
co Soogusestoconenngeoceseeossounees ) 
Nor I Conny lel iwvismeisnthaeadins " 0° 
Sackine Y Castings 1 z 
Gating 3 Sheet 8 oo 
Wrought Tur ‘ 2 = 








~~ 





THE Ca MBRIDGE [RON & STEEL (Co. 
SHEET IRON wo SHEET STEEL 


CAMBRIDGE, OHIO- 





MILL CO.., 


BESSEMER STEEL RAILS, 


Moome oe Billets, Steel Angies, Forgings, Bar and Spring Steel. Steel Street Rete, Steel Oi) 


Plates, Galvanized and 


eet Iron, Corrugated Iron Roofing, Sheet Steel. 





Printed in the Hig!.est Style of Art, by 


The Cleveland Printing & Publishing Co., 
































PITTSBURGH & WHEELING COAL CO., 


Ohio Steam Coal and Coke. 


Min: the Cleveland, Lorain & 
Sy yy gh oy — 


Office, 6 Mercantile Bank Bullding, 
OLEVELAND, OHIO. 


Lake chlgging eet, Lorain O. 
Jas. PATTERSON, Sales Agent. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


No. 1 wro t scrap. 16 50 
rer seeeeceecesscnee cone bo No. 1 CASE BCTAP.......ccccsceeserveres IT 59 
Heavy Band. Iron - s 3° | ahi 
€to6b padoxt inch +2 00 | Wrought tu (free from cast).......... II 50 
¥to 1s §-16 inch.............. scerseeesse® IO | Cast bo sah ee 8 oo 
“ to % by % and 5-16 inch 2 Uncut bea Ml Grom boilers...ccccccccccesee 11 50 
te & he Mand g-rhiwem lw... 3 Sooner 16 90 
rate 8 oo 
Hoops. Pipes and! fines (Clean) 12 co 
1% to 4, Nos. 1 Ba a 2 60 
1 to 2, Nos. 16 to 16......... 2 70 
1% to 2, No. na weoces 2 80 
1% to 2, No. 20. 2 90 
1% to 2, No. ar sveesee§$ 00 
1% to 2, No. 22 Ss EASE evoe§ IO 
15-16, 1 and 1%, Nos. 1g to 15.........--- 2 80 
15-16, 1 and 1 , Nos. 1 to 18..... +2 90 
15-16, 1 and 1 » Hos. 19 and 20 3 00 
15-16, rand 1%, No. 21 3 10 
bi ‘ 1 rg 1%, No. 22 «see 20 
Nao nisesetl Gdiecs +x 00 
4 ’ Soe. ito 1 ic} aaa we§ TO MRRIT aed Pant Rho ol 
—— ee “Ss 3 20 A i ed Cy, YUa \ IEE 
0. 21 § 30 
3 40 
+3 70 
3 30 
3 50 
3 & 
I “3 30 
; Nos. 23 % 
» gle Bl. cceseseecesseasesooluseaveseeiiententeteae ee ze 
, No. 22 3 
r16, ao. I ea eoeceecoagp pepecesecceosoescees eovecsees 3 50 
II-I ‘os. I Wriesoneglgeidighemeiesenteeieessatecee 70 
11-16, Nos. 19 and 20.-sssoonecnes 3:|CLEVELAND ROLLING 
11-16, No. 21 3 90 
11-16, INO. BB.cccccccces coceee 4 00 : 
, Nos. 13 to 15 3 80 
, Nos, 16 to 1 4 00 
p BEOB. ID BNA BO.crccccrescdspeseserceoersooccose cocoseseed 20 
» ) No, 21 4 20 
» INQ. BB. cccccccccccssescccseceegnenseees 4 30 
, No. 23 4 50 rrel Hoops, rs 1 Kinds, Iron and Steel Boiler 
Light Band. 
354 00.6 ley 36 GO 9°06 Ei2..... Ki cypecves ne vesccescopeosceses 2 20 
1% to 6 by Nos. 11 and 12 2 30 
1 to 1% by % to 3-16 in...............- 2 40 
1 to 1% by Nos. 11 and 12 2 50 
and 13-16 by 7% BO BTS Bei cccccocccceseccerecasoses 2 - 
and 3-16 by Nos. 11 and 12. Leal 
and 11-16 by ies to 3-16 in..... esos OO 
and 11-16 by . Ir and 12....... TREES 3 I0 
and 9-16 by % to 3-16 in. 3 30 
and 9-16 by Nos. 11 and 12 3 40 
by % to 3-16 in 3 
Dy es EE I Diinceceniccsins eee Se letetpeensecsees 3 70 
Wagon Box Iron. DALLIBA, CORRIGAN & CO., 
% inch, beveled edge, by Nos. 11 and 12......2 80 DEALERS IN 
—_ a -. “a 13 -— I4.++0+03 OO " 
nch, ’ = Ir and 12......3 10 
inch, «|S anaes | Leon Ore & Pig Iron, 
Sheet iron. 
nae : Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
No. 15 to 17 275 CLEVELAND, O. 
= 18 to a1 299 
ses s15| QGLEBAY, NORTON & CO., 
Ne. oso $4 Successors to Tuttle, Oglebay & Co., 
Iron Boller Plates. - cone 
Irom = Ores, 
Tank, ¥ inch and heavi 
CNo. ii inet, po 5 ” 4 FROM MARQUETTE, GOGEBIC AND MENOM- 
< HNo.1 aad Of cians en | | INEE DISTRICTS, 
CH Flange, “ oi eqsianndiechiiaseceamannn aan CLEVELAND, OHIO. 
Extra Flange, = 435 
Solid Fire “ 5 10 























275 
3 15 
3 45 
eres Laser 8 85 
ec cccsvensessesesconecsoesososon sss sesees 4 
Above 2 includes plates 90 inches wide. 
go to 96 in. wide.............00+ henndeiineconen Xec b extra 
96 to 100 in. wide I 
too to 104 in. wide............ ecedeptsoossonss %ce l** 
104 to 116in. wide cial 





American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ds 












































£00 3 Amr. Uh UslVe..cccccercccccccccserccccerscccsesecees og 
FIG tO Hit “ _ecocccccrrccccccesscrccccosrscorscocoes 09 
7-16 to % and 2% to gin 10% 
Hh £0 4 IR.......ccccccrevcccecevesserereesees II 
be tor 116 $16 BN GY. 000. ceccceveesesseeees ht 
alae 11 
to > 9-32 son 6% to 7in 12 
3-6 in 14 
Fiats. 
cts. Ds 
2 to 9-16 wide by 2 to $§ thick...............cccceseeees ‘ 
Bessemer and O. H. Steel. 
Machinery....cccorscscssrssereees soovceres DEBE Price, 2 75 
Tire RP 275 
4 es B25 
Sleigh Shoe ............ eocescnsesseonoece w 2 75 
‘oe Cal . “ 8B O° 
Cutter Shoes, tapered and burr. “ 3 00 
English Tool Steel. 
16c 
fobeon’ a‘ $6 Dawt °* .crccccccccccesceccoscocsoscocecossoscoes 16¢ 
* Choice” a6 
Burden Boiler Rivets. 
6 H, 11-16 and % inches diameter...............4 00 
ridge ¥, %, 11-16 and % inch diama........... 4 08 





J. BH. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


crrom Ore, 


vievetand, O. 


THE CONDIT-FULLER C0, 


Pig and Bar Iron, 
CLEVELAND. OHIO. 
E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
Cleveland, ~ 


Perry-Payne B’ld’2. 








Ohie. 
Fred. A. — 





Sam’l. L. Matne1, 
Prest. & Treas. 


Cleveland Iron Mining. C0, 


Dealers in Iron Ores 


from their own mines near Marquette, Lake 
Superior. 


Rooms 4&5 Mercantile Bank Building, 
CLEVELAND O. 








Saws, Teels and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leow 

ard streets. 


Cleveland, O., UJ. 8. A. 











es 


cam | 





BANK, RAILROAD 


—AND— 


OFFICE + FURNITURE. 


interior Work a Specialty. 
Send for Illustrated Catalogu 


THE CLEVELAND DESK CO. 
87-99 Ontario St.. + + Cleveland, Ohie, 









































‘Them Iron TRapp Revirw. 




















TA 
MACHINERY SUPPLY MARKET. 
Anvils. 

Ameri 8 Bb be) 
w ts 12 
Bellows. 
blacksmiths Bullock's. an = Lag 

P issue enevonssenenie game onees e 
Spoubfere ais o@se 
Belting. 

rae Ss dia 60 
a4 * SPORE crrccccsccsecessocccserehle SS 
's Short Lap. dis 45 





Hoyt’s 
Cleveland Rubber Co. extra standard.dis 6o&10 
Shults Raw Hide Leather Belting, single, 


Ghultz Raw Hide Leather Belting, double 
ond * La ig ne SOME BERET - 
Stan q t d 
Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 













































































8. F. Sturtevant’s dis 20 
Blower Co., Ais 35 
Boe BIO........200000s00es-cccccccrocssceccccesncseces cnceee ses dis 35 
Borax. 
adeencqnowsnty<0 ~% Di2 
WHILE. ......cccccrrreecresrerseveossrseseceores sense . (7) 
White Crayon................ @ groas 12@12% dis ro 
Red Ais B 
BGO. ccccccscccccscesccscsecccssscsesseececoneesesoses cones dlis 
Ohuoks. 
T A A > 
Cualypnany 4 en eee 
® 11. .cccccccsscceeeseee: ooerell8 30 
02 BP Brass Worker#............. dis 30 
e D1. .cccoseconscedosccerscooccosnsce:coesosed dis ee 
Wescott’s Scroll C . ti “eo 4 
. Little Giant Driil..................-- dis 30 
Horton’s Uni Ma... renee coeeeerees , > “ 
Rn) so eR RMN die 43 
National Combination. BERR ST GRRE dis 40 
Almond Drill «Gis 20 
Skinner's Combination \ oe ~neaepmennets dis 335 
Independent Lathe... di 
= Universal Lathe........ ne 
- DFAT ccceseo. csvcpeccercecerccocvevesveccod dis 15 
Cutters and Keamors. 
and dis 10@15 
Pratt & Whitney Ais rogis 
‘Bhar pe, Milling Cutters...........dis 15 
— ee > pencosecescuss ais 
Orowbars. 
1 bi) 
ad aoe points. 7 z 3 
Drill and Drill Sockets. 
feist drills. dis so&1o0 
ahocee Taper and Straight shank to 
dis so& 10 
aes Taper and Straight shank Larger 
than dis 25 
Drill SOCKEtE............cecceserreressressseresseeseees dis 25 
Standard Twist Drills aamerey ~ 
Smery. 
No. 4 to = +} se ee ie. P. 
kK eb « an 2%c 
eee BB iMe ; 
kegs $ D.......... 4 aus gc 
1o Deans,1oincase 6 c $c 
oe Deans, lessthan 
Z cccccccccescccscecceses reo ¢ ie ¢ 7c 






































olds Bros.’ Hand Cut............ ame 50 
ustry File Works, hand cut...............dis 50 
Hammers 


w.. ----Qls 40 

athe new fist, “Jan. 1s, 1 

Weavy hamaers “5, 18 pen under 5 Bs 1 
over 5 Ds 14c, new list. 





Jack Screws, 
Illinois Bolt Co. list 
Nats and Washers. 
Sise of bolt inches 5-16 i § ba] 
ag é 





RTE... .ccccoceeseveees 


Ceeeerererccses 


Im tote less thas 100 Ds, @ 
boxes add 1c to list. 





gcc (wire. 
Sanaa He fieny ny saiis, 5 card rate 
{Tess ape 
Ollers. 
Zinc ond F2 ,7 4 





Malleabi e tannic ), Ni Ne. 2, 

eable 8), No. 1, io, 

"0. 3, $4.40 ee ee i See 
omy, Steam. 

















Sheet Rubber 




















Iron Pull Walker List. 
ee 
Split Wood 
Rivets. 
,» Thousand, list November 17, 























B. B. Be CO..0..scccccccesccccccccccees secsce cocccosee! 

EA, FE, TBARSEOMBccceccecccsccs ccs coccescccees vecoed dis4o 
New England — .-- dis 
Barton’s Garnet.........cccccsscccsss--scese seeneee TE 2B 








Atkins’ dis 408&45 
i Mill, pm and Drag Saws..dis 4010 
‘ WO0d BAWS....ccces coeccsves scsccoee dis 408" 
os Silver Bteci Diamond 
t Saws.............. dis 7oc per ft 
“ Dexter Cross-cuts............dis cs 
" Diamond “ dis goc “ 
. Tuttle Tooth Cross-cu's.dis ae | 
“ a Ota bs 
No.1 BEE OP onc cocene nics cccoveensosee per r 
No. 6 . y m4. om 
Excelsior Saw Tools... ...... 2... sso << per dos 
a a EES 
Detroit Saw Works, | ane 
Band...... aie 
” - BE ctbcdesanssctvaniod 
Scrows. 
Wood Screws—New List 1890. 


Flat head iron 
Round head iron 
SEE ae 
I I oa nsentnsin-imanbandacserecasnael 








Machine, fiat head, iro... 

Machine, round head, iron... 
Bench and hand— 

EMS OF CORE c.cese ees .<oresvcccocoscccssveed dis 756; ; 

Coach, patent gimiet point......... eocceeecccoes 


Shovels and Spx:ies. 
omer list November 1, vil 











Teaue a “Binns, ‘railroad. peogecees ana 
Taps. 
Cards, Hand and Nut to 2in......... 
Carpenters’ “ io “ 
Morse ae ‘ oe 
Pratt & Whitney = “ new list d 
Machine Screw TAaps......cccscosersreesesseees dis 55 
Pipe anes to 2% in dis Jo 
Stay Bolt Taps......... dis 25 
Stove Bolt supe... eS 
Pulley Tears... 1 hy oa Ra i eh. dis <0 
‘Twine. BC. B. 


No. 12, Flas Twine, % and KD Ralje. 21 
_— 18 ond = abe 


©. 36 
=Fiy yen Ae iis \Gring ‘twine Ir the 
i ~ pnacsiwe esctaegiceellle 
ePly Wrap ng, 5 Balls to D... 














Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 


LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.. PHILADELPHIA, PA. 





RON FOUNDRY CANTON IRON FOUNDRY CO.. 
Canton, Ohio. 
| HEAVY AND LIGHT CASTINGS. 


Privilege to make estimates solicited. 
































Bright a ond annealed, sa —_. — 708&1 


¥ r oa . Nos ‘= Ais Toe 8 | Ww: 
a 08. o to 18, mar oe 
‘vwanized Nos. © to 18 ud FF conceded ; 





Tinned Broom 





Wire. 
Annealed Fenc anny Nos. 8 and 9.. 
stubs. pods Swe. 


Nos. ro to 14.. 














echanics di 
Bemis & Call’s Combination ..............009 
Donohue’s Engineers. .........cc-cccccseees 
Lamson 














MANUFACTURERS OF 


Mining Machinery, 


Impreved Band Friction 
Holsting Machinery, Geared 
or Direct Acting, fer reund e 
Gat repe. 

Wire Rope Haulage 
Machinery, 


Gndless or Tail Rope 
Systems.) 


SORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


enremetic or Slide Vaive steam Guateiee, Sheaves. 
Cages, Buckets. Etc. 


134 N. Main St., AKRON, OHIO. 


@@ Sena for Catalogue D. 





TiME: «IS MONE W ?: 


SAVE TIME AND MONEY BY USING OUR SPECIALTIES. 


OUR 


Time Stamps A< 


Mark the hour and 
minute, the day, 
month and year, by 
one impression. 


Useful, Economical, 
Ornamental. 









PRINTED MATTER ON APPLI- re) 


CATION. 


OUR 


2M Tima Registers 


Record the hour and 
minute of the arrival and 
departure of employes 
by their own act, in their 
own handwriting. 


Indispensable for empioy- 
ers aad just to 
employes. 


THE AUTOMATIC TIME STAMP AND REGISTER COMPANY 


No. 71 Sudbury 8t., Boston, Mass., U.8. A. 





THE THOS.D.WEST FOUNDRY. CO. 


CLEVELAND. O., 


IRON.CASTINGS. 


DAILY MELTING CAPACITY 


FA LEVIES FOR. Be 4 


>MICAI mN 
STINGS 


SMOOTH CLEAN CA 


DUPLICATE WORK A 





YY 


SPECIALTY 





F. A. SACKMANN, 


126 Champlain, Cleveland, 0. 
STYETLL. ALP AAR A> 


ELNAME STAMPS 







Steel Name Stamps (1-16, 3-32 
or inch letters, sc. per letter 


Kastlake Metallic Shingles, 


Unequaled for 
ROOFING AND SIDING. 


Manufactured by 





fl Galvanized Iron Cor- 
nice Works, 
1 Detroit, Mich. 


) Send for illustrated 
“| catalogue and prices. 


Mention this paper. 





ELECTROTYPE 


FOUNDRY 


Lt ae a 














CHAIN 





SECTION OF CONVEYOR. 


Detachable Roller and Chain Belting, 


MADE IN ALL SIZES OF 


Malleable Iror 
and Steel, 


DESIGNED FOR 


Elevators, . 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds 





Send for Jllustrated Catalogue. 
Address 


The Jeffrey M’f'g Co., 


183 East ist Ave,, 


COLUMBUS. @. 
Chicago Office, 48 S. Canal St; 
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HARDWARE MARKET. 




















Augers and Bits. 
Common augers and pits....... picoccsione cenit dis 70 
BNE1L?S.....0cccrcecccsccccoscccrerecesccesersseccesecoeses dis 
et a ee 
Ru ennings’ augers and bits............ 25 
pee Bits, Clark’s small, yon 
— THC, $2... .ccvesseeves eve cevseeeees: weiocsioed 
Hollow Augers, Si sisnsitestdeassladsaal 10 
bey FE eta Bonney’s. Adjust. . coli 
jooeeee o 
Hollow Augers, Stearns’ Adjust. % 
poet ? oy 20810 
Gimlet bits, common.......... per gross 00 
Standard uisit stock Drills. 
Ship AuUuge#S........00...0.0--cceere dis isk10@rs&10&s 
Axes. 
Makers’ and Special Brands— 

First Quality.......cccccccrecceesssseereereeese } doz $7 00 
Others ceseseceeees seeee GOB $6 CO 
Bolts. 

Cast iron barre! bolts.... ee 
Cast iron shutter — ainsnccacmpinliae dis 70 
Cast iron suceues swacuenenee p ys 
Ives’ patent door Salt. : 8 60 


Wrought iron barrel bolts.. 
Wrought iron square bolts... 
































Wrought shutter bolts... dis 6o&10 
rrent’s list 
, common, new list dis 75&10 
Tire, common, uew list.. oe. --2eete 65 
Carriage and | tire. Philadelphia pat 

tern.. dis 7 
Stove boits.. dis 60 
BEE REED, cccitescessctan rane pieomutniamenel dis 60&5 

DEI <csostctnemedietackeness sd — 75&1 

Buckets, Blevator. 
dis so&te 
Batts. 
Wrought brass.... sseececcoesecceceeseesGi® 758L10 
Cast brass, loose joint... estas ccentuasensqanenedl dis 33% 
t, 

Wro ~ loose joint, oe pscwecesouensen 7O& 10 
— ts, back flaps, etc................ dis 70&10 
lar inside blind dis 7o&I0 
tia t inside blind........... ..cccccccoscsccsees dis 7o&10 
eee pin dis 7o&10 
CRE PINOY GEIS iveccthcseesininashanstcucscnta -dis 7o&10 


Oarbonized Felt and Building Papers, 


(POWERVILLE BRAND.) 
Per roll of 
Eberts Bros., Detroit. 500 sq. feet. 
No. 1—Slaters’ $1. 
“A,” Stringed Roofing, Light. . 
ad ” St tringed Roofing, Medium 
“C,” Stringed Roofing, Heavy... 








Stringed, osin-S' 
MILCELLANEOUS. 
asphaltum, Trinidad Refined, } ton.....$30.00 
Asphaltum, Fine Grade. ¥ D................. é 
Ee Ss ee 3} 8 eee 
Coal Tar Felt, 2 Ply, ® roll 108 sq ft...... “es 
Coal Tar Felt, pal # roll 108 sq ft...... 1.85 
Roofing Pitch Jam gubwanidehedabnianiinessoubee .09 
Uhalus 
Revised List 

Crace, e- ised z pair 1.03 
Trace, 64%-10-3........ pair 9 Oe EERE G08 10 
gee JrIO-2..0 2000+ $ pair 

n Halter Chain, list pt 1887...dis 50&10 


pm Coil, list of June, ww. Sb dis 


Galva: mp Chain 
ack Chain, Iron...... avis nae s 10 
ack Chain. Brass...................sc00 .sssscce0- GS JS 
Chisels. 
éocket Framing and Firmer..................... dis 


Socket Framing and Firmer, Buck Bros..dis 3 
Firmer — 1 Framing, L.& 





























J. White... sseeere ls 085 
rested Firmers... seccecececesececeeereGl® 408T@ 
Gutters. 

Table net 
Bxcelsior Pocket................ccsccees.--+ net 
Fibre Ware—Standard. 

Nos. 1 $- 5X. 

Pails, water, 12 Qt...........ccccseeeee $4 00 $4 50 §...... 

Dai » 14 qt 

Fire 12 qt...... 

Sugar ......... 

a SN ccnaniessumandsnthaatonashanny ueses cannie 

a 
a; sx 

8lop 

Commode rc at 
ars. slop, 5 an 14 qt.. 8 00 9 0O Ie ee 
Basins, wash - 

TORE UCR oc ccccecccoccocccccccsocsocceste S46 82 «on 

: ey CC ERREReeE ae 225 275 $2 

13% inch.. 275 325 875 

BBR socccecocasennversonnctecceses $3 3873 42 
WOR, TWEE cee vvccsccsonccsesecccsecesses cesees ce ee 
Servers, 12 ow seaeanenabenensestenia RAE acess 
Baskets, was paper, 13 tice Sigeaias Ce cnn 
Spittons, - wDaige. pressed 

LS eal i eR Ne ae 400 450 500 

TO AN 113 INCH......000..0ececceeee 600 6 50 Ro 

No. 1 plain; No. 5 decorated ; No. 5X White 
decorated. 

Gimlets. 
Wat) 0nd BetRicceccecccnccserts cvssesecceed dis so&1 
Double oun low list i 
FOR?” 00 ceccansssessnneeees @ gross $12, dis a5@2s&s5 
Hanger 
Barn door, old patterns........... dis peers 
Climax, (Anti- Friction)... RAE 5 I 
BOT HO ce ccncves aco cecssescees — 
SEITE ncerncsnsnansisianennnninnn canenieell dis a 
zesty'e Patent......... .§in., $12; 4in., $10, ie ons 
i saneeonsenatennebennsinnananenenselaalll dis 16 

Richard’s dis 30@30& 10 








Horse Nails. 
No.10 9 8 7 6 








Ausable, ®D..23 24 OD Diccseccccscsnnsvenineenl dis 
Putnees’ BP 19 m3 21 8. finan remsbannperunabignel dis 4 

wnee .. dis wae 

Horse Shoes 
Burden, at [actOry........0..00.-000- ceenes B keg $4 ce 
R. I. Horshoe Co., Perkins’ Imp. at 
Bikes See 
Mule Shoes, at factory..................... keg $5 ce 
Kuobe. 

Carriage, apenset... evenness @ gross Soc dis —— 
Base, EE TI as snsvctntanaatnnaid dis 





Door Por. jepaacd pesbendidvedeanesutquvbed << 

Door Por. nickle............0--creseeeeeesseees $2 25 

Door Por. plated...............csccescccese-nee $2 
Locks, Bolts, Etc. 

P. he F. Corbin, Locks and Bronze Goods. 

Door locks, knobs and ae al ead dis 60&10 
Escutcheons and keys...... , dis a 
Padlocks and padi resi eadehcke debe dis 
Bell pulls, eh eg in and jet dis Sc&ero 
Bell pu‘ls, genuine estocsoenereccsoed dis 60&10 
Lever bell pulls, 


— So houman. ical yo 608&10 





Shutter hinges&flaps. geauineb bronge.dis 60&10 








Shutter hinges, bronze pated. -+seseenesd8 70 
Flush bolts, genuine brouze................000+« dis 70 
Shutter knobs. genuine bronae...........000«: dis 
Shutter bars. genuine bronze................... dis 
Sash lifts, genuine bronze dis 60 
Sash pulls aud plates, genuine bronse.....dis 60 
Push plates, genuine bronae.......2......000+ dis 60 
Drawer pull, genuine bronee........ coscereseeeGlS 76 
Letter box _—_, genuine bronse... .dis 60&10 
TREE GO BOI ionic -- .sccsctensscneses sssecnecead dis 


Plambs and Leve se. 





























standard list.. dis 70&10 
Pocket 3. dis yo&10 
Davie’ inclinometers dis ro&10 
Pumps. 
Cistern, best makers..................... —_ 
Pitcher spout,best makers dis ictngtot rob 
Pitcher spout,cheaper goods. enceseens 
_— ‘Animal. 
Bishop’s I. doz $6 oo 
Bishop’s O x. ensane doz $5 25 
Bishop’ 's Pioneer 8 dos $3 75 
Bishop’s American 8 dos $2 75 
Rakes. 
Cast steel lis 7e 
Malleable dis 
Rasors. 
SR, Wepre PR OB oecccciseivecvssesisccencssaioe 





Rat Killers. 


Schuyler’s B gross $15 oo 





Scales, 








Family Turnbulls.. 
Scale Beams. ae fiochauanens. 
tz, 1&8a.. «dis 508 10@508 1084 


screw rivers. 


S.anic Varnisned 

Han les... - is os&1¢ 
Stanley R. & L. Co.'s Black . Handles. Ais 6o&10 
ets interchangeables... «8 dos $18 dis as 


Squares. 


Breed Wa 1S oc.ce ccoccsvecenersecncess 

Nickel plated... .ccsscccscccseee } dis 7s&10@80 
Disston’s try square and T beveis.....dis 45&10 
Winterhattam’s trw and miter dia ¢ &1e 


Tacks, Brads, Etc. 
New List, Oct. 19, 1890. 














2.77% &10 
Steel carpet tacks all kinds................ dis 75&10 
Swedes iron carpet tacks, all kinds ai 
10 
Swedes iron tacks.........cecceeereeseeeee - sone Ais tare 
Swedes iron Upholsterers’ tacks... ais ort 
Tinned Swedes iron tacks............... 
Tinned Swedes iron Ubiisicrers’” 
tacks... dis 774%&10 
American jron et RE AE dis 77%&10 
Gopper foes ” iaibiniae omnes lee a — 
nishing aud trunk nails...... s 10 
CRS TAGE BOG neccocessvevecscsecesesecccescesoet dis re 
Finishing nails. dis 60&10 
Hungarian nails and miners’ tacks...dis 60&10 
Gimp, and lace tacks caeuadabans vereanneenel dis 77% &10 
treak aa clout nails 
Tinned trunk&clout nail 
Basket nails 
Chair nails iad 
mmon and vaten! hrads.................. die 46&108 








Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 


application. Address 


The Cleveland Printing & Publishing Co. 


27, 29 and 31 Vincent Street, 


CLEVELAND, 0. 


FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 


Main Office and Works, ROCHESTER, N. Y. 


NEW YORK, 92 and ga Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Buildin 


DETROIT, Hodges Building. 
SEND FOR CATALOGUBEB, 








UBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 


E*wllier Bros.. 





AGENTS 


JEWELL LEATHER BELT, 


and REVERE RUBBER CO. 


148 SUPERIOR-STREET, 


CLEVELAND. 








> THE: 


ROBERT AITCHISON 
(° 


——<«s ————+ 


ERFORATED:- METAL: 


*~ CHICAGO, ILL.-*:: 


& 


y 


SieetORATED M mpNGs 


F AL 


! 


\ 


N 
KINDS 


OFFICE 510---265 to 269 DEARBORN ST. 


WORKS AT SOUTH CHICAGO. 








13) ©. €e) 


GRAPHITE 
PAINT 





cover 
eral or metallic paint. 


10 to I§ vears. 


HOSE who use it say that one pound will 
2 to 3 times more surface and 
last 4 to 5 times longer than any lead, min- 
A tin or iron roof 
well painted will not require repainting for 


JOS. DIXON CRUCIBLE CO., 


Jersey City, N. J. 





THE EcAan Co.. 


Nos. 251 te 271 W. Front St., CINCINNATI, OHIO. 
Builders and Originators, 





— 


New “Standard Molder, Four Sided. 


4, 6, 7, 8, 9, 10 and 12-inch. 


Geared feed rolls, two above and two in 


table. 


Slotted steel heads. 





Designers and Constructors. 


| Wood-Working Machinery. 


For Every Purpose 
Meeting the requirements of 

PLANINGE MILLS, 
SASH, DOOR and BLIND FACTORIES, 

PATTERN SHOPS, 
General Wood-workers etc 


With the latest and most advanced 
type of machines for fast and per- 
fect work. 


Send for Catalogue and information. 





AKRON CHEMICAL CO., 


Imperial Car and 
Bridge Paints. 





PAINTS. 


{60 State Street, AKRON, O. 








Black Asphaltum 
Paints. All grades, 
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Tum Iron Trapp Revirw. 








Buyers Directory of Iron & Steel Trades. 


Automatic Sprinklers— 

Neracher Sprinkler Co., Warren, O............... 
Advertising Agencies— 

GoD. Rowell, MW WOT Miss scccsrcvcccces, svccssssthscnes 
Belting— 

Fuller Bros., Clevelamd............ .... sittniiiinnniesl 
Bolte and Bolt Machinery— 

Upson Nut Co., Clevelamd............. ccc. ce eee 
Bollers he * Boller Attachments— 


fri ’ 

ae yi oundry & Machine Co., Phila- 
«date We 

Water Wheel and. Engine Co, Spring- 


Biewers— 

LaFountaine Mfg. Co., Cleveland, O.. ined 

E. H. Jones & Co., Cleveland.. easter 
Boiler Solventa— 

Dearborn Drug & Chemical Co., Chicago, [11 
Blowing Eogines— 

The James Leffel Co., Springfield, O.. 


Southwark Foundry '& Machine Co., Phila- 
ls Mi rtsauieisicanrercescactnuse soocasesevevsouaphinettseusck 


Qvai and Coke— 
Pierce & > bee ary Pee ban. Cleve- 
Cranes and Derricks— 


Wm. Tod & Co., Youngstown 
Southwark Foundry & iswarmeccaeed od, “Phila- 
delphia, Pa.. 


Chain Belting— 

Jeffrey Mfg. Co., Columbus O.... = 
Carpet Cleaning & Laundry Machines— 

LaFountaine Mfg. Co., Cleveland, O.............. 
Civil Engineers and Architects— 

F. Felkel, Cleveland, O................+. 
Cupolas— 

Victor Colliau, Detroit, Mich.............0....c00 
Corrugated Steei— 

*Cincinnati Corrugating Co., Piqua, O.......... 
rilling Machines— 

Universal Radial Drill Co., Cincinnati, O. ..... 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O 
Desks— 

Cleveland Desk Co., Cleveland...................00 
Slevators— 

L. 8. Graves & Co., Rochester, N.¥..... ....... 
Sxplosives— 

Hercules Powder Co., Cleveland....... ..... ....... 
@lectrical Manufactures— 

Cleveland Electrical Mfg. Co., Cleveland...... 


Central Thomson-Houston Co., Cleveland... 

Edison General Electrical Co., N. Y....... abodeba 
Mmery Wheel Machinery— 

T. Wendell Cole, M. E., Columbus, O., or 
PICA MO, Tl ....c000e seoresevrvcsvscveesesescsssosoeece sess sscees 
ae and Electrotypers— 

Eclipse Electrotype & Engraving Co., 


eereeeeererees 


Union Electrotype Foundry, Cleveland... 
@uginos (Steam) 
Chandler & Taylor Co., Indiana 
Wm Tod & Co., Youngstown, ha 
EH. H. Jones & Co., Cleveland.... 
Buckeye Engine Co., Gale. | oO. 
Skinner Engine Co., Erie, Pa 
Westinghouse Machine Co., Pittsburgh.. 
Ball & Wood Co., Elizabeth, N. J... 
ar ay Foundry & Machine Co., Phii- 
IGP iniccctensadacisodsuntgnabentereecesassonssce so eveageesee 
anto Water Wheel & Engine Co., Spring- 
SNC ME ato cil snot scealsaiinibsaaaheenen Ménea booee esahaninns 
Totten & Hogg, eS ae 
Webster, Camp, & Lane achine Co. Akron. 
James Leffel & Co., Springfield, O.................. 
a&nugines (Gas)— 
Schlelcuer, Scnumm & Co., Philadelphia, 
“a. and Ch: tll 


Van Dusen Engine Co., Cincinnati, O.. 
Engineers and Contractors— 


BE. H. Jones & Co., Cleveland...............:.000e ceeds 
SEINE SIMEON... <cssnoncsciatnadseuneesscsocovensee 


Hjectors— 
James Jenks, Detroit, Mich.......... ee 
Engineers’ Specialties— 


Butman Furnace Co., Chicago, II1................. 
Spaulding & Metcalf, MEINE, D1) ccsccortessccsves 


Files, Makers ofr— 


olds Bros., Columbus, O....... cans: ee 
H. Gough, Cleveland...............000. sees seeee 




















Pi nen oa 
Cleveland City Forge & Iron Co., Clevelan¢..... 
Foundries— 


Thos. D. West. Foundry Co., Cleveland... ..... 
Canton Iron Foundry Co., Cauton, O............. 
Spicer Mtg. Co., New Philadelphia, O........... 


For Sale, Wants, etc.— 


The James Leffel Co., Springfield, O............. 
B. M, Gardner, Cleveland..............cccccccsssscceces 


Flue Cleaners— 

Butman Furnace Co., Chicago, IIl................ 
Galvaniszers. 

H. H. Hodell, Cleveland ai AR 
Gear Cutters— 
getaer, Cunningham & Co., Philadelphia, 


see eeeeeree 








Grapples, Excavators and Dredges— 

Jas. H. Lancaster, New York............ ad sstaaine’ 
Graphite Paint— 

Tos. Dixon Crucible Co., Jersey City.............. 
Granulated Raw Bone— 

The Rogers & Hubbard Co., Middletown...... 








deating Apparatus— 

LaFountaine Mfg. Co., Cleveland, 0........ .... 
eaters and Purifiers— 

Stiiwell & Bierce wuneteeesing ee 


Dayton, 
H. Jones & Co. 
Warren Webster 4c Co., Philadeiphia, Pa... 


Bangers— 
LaFountaine Mfg. Co., Cleveland, 0............. 
Hammers (Pow: r)— 
Hackney Hammer Co., Cleveland... coseeanie 
Harness Specialties— 
Buffalo Specialty Co., Buffalo, N. Y.............+. 
Insurance Companies— 
Hartford Steam Boiler Co., Hartford, Ct...... 
Investments— 
W.N. G., Cleveland...... ocsehingsabchdaiae nematic saunas 
Muskegon Improvement Co., Muskegon...... 
Iron and Steel Roofing— 
| ee Iron & Steel Roofing Co., Nil 
Roofing Gambetage, O. 
cory Iron Roofi Co. Son Cam vanline 
Berger Mfg. Co., Sf Boge ee =e 
Eberts Bros., Detroit, Mich........ ote 
Kanneberg Roofing Co., Canton, 3... 
The Long Steel and Tron Roofing. “and 
Corrugating Co., Indimapolis................... cesses 
. H. Eller & €o., IIIs UBS sarnncecnese cenvecstbclioa 
2 Burton & Co., Detroit, ee 
Holton Iron Roofing Co , New Lisbon, G.., 
iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland.. 
Oglebay, Norton & Co., Cleveland.... 
. H. Outhwaite . 
dit-Fuller Co., Cleveland, O.... 
E. C. Pope, Cleveland...............+.++ 
Cleveland Iron Mining Co., Cleveland 
Injectors— 














Penberthy Injector Co., Detroit. Mich... 
Garfield Sulethon Co., Wadsworth, O.... ......... 


Lathes— 

H.L Shepard, Cincinnati. O....., : ; 

Parkin & Bosworth Co., Cleveland..... ...,...... 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphie..... 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 


t Weececcreseccrereseeene esewes == = wang a teeeeeeeeeeeee 


Jas. H. Lancaster, New York................ceecsesss 
Machine Shops— 

Webster, Camp, & Lane Machine 1o., 

Tolelo machine & fool Gs. Toledo, O aie 

Spicer Mig. Co., New Philadelphia, oO... 
Machinists’ Tools yd or 

Parkin & Bosworth, land 

Garvin Machine Co., New cok opecceeese 
Metal Ceilings— 

Fred F. Bischoff. Chicago, II1...................000 
Merchandise Brokers— 

L. H. Oldfield, Wichita, Kan.............ccccs.ceseeee 
Metallic Shingles— 

W. J. Burton & Co., Detroit, Mich................... 
Metallic Roofing— 

Stan Alumin Co., Canton, O..........ccccccccsseeeeees 
Manufacturing Sites— 


* pipekeges Improvement Co., .» Muskegon... 
Luis Jackson, Chicago, I11... staieees a 


Patents— 
Munn & Co., New York..........0.. secssces 
W. T. Fitzgearld, Washington, D.C 
Pumps (Steam)— 


E. H. Jones & Co., Chevelnnd...soror....cevereeenans 
TORRE BOs NOE, Dic oceconcscsanscihscescocescconeees 
Southwark Foundry al Leena ee., Micincsne 
delphia, Pa.. Seaataved 


Paint— 


Iron Clad Paint Co., Cleveland, O..... 
Akron Chemical Co,, Akron. O.......... 
Jos. Dixon Crucible Co., nae y City 


Perforated Sheet Metal— 
geringten & King Perforating Co. Chicago 


ae reer Perforated Metal : Co., , Chicago...... 
Pipe Cutting & Threading Machines— 
Wells Machine Works, Fostoria, O................ 
Power Hammer— 
Hackney Hammer Co., Cleveland............ccse0 
Powder Mining Machinery— 
Hercules*Powder Co., Cleveland.................... 
Railway Supplies — 
1 erveland City Forge & Iron Co., Cleve- 
Ti 
Bock Breakers and Ore Crushers— 


Jas. H. Lancaster, New York.......02......sescssssess 
Totten & Hogg, Pittsburgh, Pa..............0000 


Rubber Goods— 
BT OOT TES. RNIN owcciccnsecnaczoeconensssccossosces 
Rolls and Pinions— 


Totten & Hogg Iron & Steel Foundry Co., 
IN, SIE Ti ccacsl cach sd snccenbettacsbectewarmseccacanses 


Saws— 

Peter Gerlach & Co., Cleveland.........00.....ss000 
Shafting— 

Brightman Machine Co,, Cleveland............... 
Steam Boiler Inspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Comm....ccccccrcceeeee vccccessees 


Steel Stamps and Stencils— 


. H. Fleharty & Co., Cleveland........... 
ik F. A. Sackman, Cl nd, O....... eae 
Jas. Murdock Jr., Cincinnati, | RSS AE, 


Sheet Iron— 


Cleveland aang Ee Co., 
Cambridge Iron 


Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland... 
Sheet Steel— 

Cambridge Iron & Steel Co.,Cambridge, O 
Steel Laths— 

Bostwick Steel Lath Co., Niles, O..........00s0000 


























Steel Oastings— 
Chester Steel Casting Co., wnlietetghts, 


areeeree a0 sceneee geneceoee 





Steam Traps— 
Spaulding & Metcalf, Chicago, M11............... 
Twist Drills— 


Cleveland Twist Drill Co.. Cleveiand..... ....... 
Graham Twist Drill Co., Detroit, Mich... 


Turnbuckles— 
1 reveland City Forge & Iron Co., Cleve- 





Time Registers— 


The Automatic Time Stamp and Register 
GE I, PII cccccccersencccovetd nsnosesnonsieccmenssopece 


Ventilating Fans— 

LaFountaine Mfg. Co., ™ papamad O.. 

E. H. Jones & Co., Cleveland... 
Water Gas Furnaces— 

W. 8. Hutchinson, Chicago, I11......... 
Window Blinds— 

Hartman Sliding Blind Co., Wooster, ©........ 
Wood-Working Machinery— 

Indiana Machine Work. 9 Wayne, Ind...... 


Frank & Co., Buffalo, N 
The Egan Co., Cincinnati’ o.. pus vonsscaqebente 


Wire Goods— 

Be, Peens G Om. Telade, Or... ccccccesre-co.  secess 
Wire Machinery— 

John Adt & Son, New Haven, Conp ..... 
Washers— 

Milton Mfg. Co., Milton, Pa............. 





CLEVELAND BUSINESS DIRECTORY. 


F. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
165 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structuresa 
SPECIALTY. 








Bolt and Nut Works. 


fT\HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 











Hardware and Iron. 
OM fcturers 0 ROLLING MILL CO., manu- 





facturers of Steel and Iron Wire and Steel 








Machinists’ Supplies. 
| a & BOSWORTH, g and 11 So. Wate 
St., dealers in Stanuthaturese’ Supplies, 
Machinery and Tools. 
Steel Stamps and Stencils. 
LEHARTY, H. &CO., Rubber Stamps, 


Seals, Stencils ,Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 























BOSTWICK PATENT. 


PROOF 


FIRE 


STEEL LATH 





Akron, O. 


EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 











(= | a chemist wants position in 
iron or steel works, or at ore mines. 
Address L P.N., Iron Trade Review. 


SH EPARD'S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes. 








Cap Lathes, $1.25 


- Lathes on payment. 
fend tor catalogue of Outfits for Amateurs or 
Artisans. Address H L. SHEPARD, Agt., 

124 East Second St., Cincinnati, O. 





A great saving in mortar, material and labor 
Write od cae ue and Sample. 

I1CK STEEL LATH CO., 
38 Park Mow New York City. Ni 


les, 0 
‘ention this Paper. 





J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J.B. PIERCH, Secretary and Treasurer. 





A S. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

R. D. BRIGGS, Special Agt.,208 Superior St., 
Cleveland, O. 

J. HE. WOLCOTT Special Agent, 208 Superior 
St., Cleveland, O. 

L. C. BURWELL, Special Agent, 81 4th Ave 
Pittsburgh, Pa. 





FOR SALE. 


Manufacturing Site 
ON CANAL ST., CLEVELAND, 


Adjoining White Sewing Machine Co.’s Piant. 
About 67 ft tront extending back to Valley R. 


R. tracks. For particulars address 


B. M. GARDNER, 


CARE IRON TRADE REVIEW. 





Bischoff Metal Ceilings, 


(PATENTED.) 





It will pay to investigate 
and write for catalogue. 





Estimates submitted on ap- 
plication. 


Fred. F. Bischoff & Co. 


24 W. Lake St, 
CHICAGO, - ILI. 


JAS, MURDOCK, JR: 


Manufacturer of 


STEEL STAMPS 
NAME PLATES, 


seTIMBSs 


& TOOL ROOM 


crEcKks. 
pon oo 52 Longworth St, Cincinnati, 0 


L. MH. OLDFIELD. 
Merchandise Broker. 


















Correspondence Solicited. 


WICHITA, KANSAS. 








GLAR 
AKENED Mi E,AND 


@ BAC KS:THE NOISE AV 
| |) | AMREADY FOR HIM! 
Tens of thousands of these blinds are in use. 


Agents wanted ; Send 4-cent stamp for an 80- 
page illustrated catalogue to 


HARTMAN SLIDING BLIND CO., 
69 Beaver St., WOOSTER 0., U, S. A 











The 


GAS 


STATIO! 





GAS & G/ 


Elastic Rotary-Blow Riveting Machine. 








The Quick 
Ever o 


For Sale b 
BU 


PATENTEES / 


Whe 


Ti 





_ 
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The “Lancaster” Rock Breaker and Ore Crasher 


ni 


M , 








Instantly adjustable to yield any desired uniform grades of product. 


Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 


poses, and also for reducing ores, these breakers are specially efficient. 


The “ Lancaster” Crushers are also made in “Sections” for easy trans- 

ortation in mountainous regions. May be mounted on wheels, worked by 
aa horse gear and steam or other power, and also fitted with Ro 

Screens, Elevators and Conveyors. Correspondence and trial tests solici 





ted. 


THE “LANCASTER” 


Will automatically dig, raise and discharge mnd, clay, gravel, sand, hard pan 
ores, rock phosphates and fire-clay from their beds and 


banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 
Mest forged steel, with four penetrating 

scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
orse and Steam Power 
Comparison of our prices, capacities 
val Grapples, Rock Breakers, 


ples are made of 


Breakers, —, Hand, 
Hoisters at wor 

and merits with all 
Hoisters, etc., earnestly solicited. 





Self-Penetrating Grapple, Excavator & Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE LANCASTER DIRECT STEEL PROCESS. 





JAMES H. LANCASTER. (P. O. BOX 3139) 202 BROADWAY. NEW YORK, U. &. A. 





GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
» Giants in Strength. 
; : ®& Expense one cent an 
Ahour per horse power 
and requires but little 
attention torun them. 
Every Engine 
Gaaranteed. Full 
prttculare free by mail 
fention this paper. 


—VAN DUZEN 














of 


GAS & GASOLINE ENGINE CO. Cincinnati, 0. 





dH ADT & SON, 


NEW HAVES, CONN. 


Builders of Machinery 
for Hardware Man- 
ufacture. 


Wire Straightening and 
Cutting Machines, 


BUTT MILLING MACHINERY, 
Butt Drilling Machinery, 


Biveting Machines, 
Foot Presses, 


Sprue Cutters, Eto. 


Elastic Rotary-Blow Riveting Machine. 











RAPID 
me 


HARNESS - MENDERS. 








ld 
Just Drive ’Em In and CLINCH ’Em. 


| NO TOOLS REQUIRED. j 


The Quickest, Strongest and Cheapest way to mend 
your harness or any strap. 


Ever one who owns a HORSE NEEDS a box. 
Only Cost 25c for One Gross: 


For Sale by Grocery and Hardware Stores or send to 
BUFFALO SPECIALTY MFG. CO., 


PATENTEES AND MANUFACTURERS. BUFFALO, N. ¥ 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


TOLEDO 
—AND— 
Steubenville, Pittsburgh, Marietta. 


PHROUGH COACHES 


BETWEEN 


Toledo & Mariectte«. 


Through Sleepers Between 
PITTSBURCH AND CHICACO 
AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Ouy 
hoga Falls, Kent, venna, Leavitts- 
oa Warren, Niles, Girard, 
oungstown, New Castle 

and Allegheny. 








The Only Line running through 


“ BEAUTIFUL ZOAR.” 


4. G. Bram, 
Traffic Manager. 


a8. M. Hatt, 
Gen’! Pass. Agent. 





TRAVELERS’ RECISTER. 


Standard Time. 
Erle Raliway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 
N. ¥. & Pitts. Express....... tss8am %%25am 





Fast N. ¥& Pitts. Express*io 55 a m coopm 
whens Accommio......... m 
bt Expresz............ 76 25 pm 
Youngstown Local............. i am 
Mahon’g div. & Pitts Local *1140am 
Mahoning Val. Accom........ 4 30pm 
Pittsbu: Express............ I2z0pm Irriopm 
New York Express............. OO PT rasesseereeees 
*Daily. {Daily,except Sunday. [Daily ex- 
cept Monday. 


Cleveland & Canten Raliread. 
(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 &. m., 3:00 p. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6; 
Bedford—6:50 &. m., [1:10 @. M., 1:30 Pp. M., 
Pp. M., 4:40 Pp. M., 45:45 Pp. m.,, 6:20 p. Mm. 10:35 


P 

m. 

Newburgh—6:15 a. m., 6:50 &. M., II:10 &. m., 1.30 
P- M., 3:00 P. M1., 4:4@ P. M., “5:45 P. mM., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—10:g0 &. m.,6:30 p m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 a. M., 10:30 &. M., 2:35 p. M., 6:30 p.m. 

Bedford—6:00 a. m., *8:10 &.m., 10:30 &.M1., 1:05 p. 
M., 2:35 p. M., 4:15 p. m., 6:30 vay > p.m. 

Newburg —6:00 &. M., 7:15 & m., “8:10 a. m., 
10:30. M., I.05 P. M., 2:35 Pp. M., 4:15 P. M., 
6:30 Pp. M., 7:10 p. Mm. 
Trains marked * run daily. 


Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 
Depot oot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... ~25am *4opm 
Chicago Express ........ss000 *835am *rooopm 
Marietta Express............... Tirisam t235pm 
Balto. & Wash. ress.... *400 pm *r0 25am 
Cleve. and Canton nee 78 20am 
*Daily. {Daily, except Su s 
|. T. JOHNSON, J. B. Caven, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 


Arrive. | Depart. 

For Pittsburgh, Balti-) ds25am| 7 45am 
more, Washington, Phil-> diz 40am| di 4opm 
adelphia and New York. 635 pmidir iopm 
Wellsville, Wheeling | '23°P™) 7 45am 
and Bellaire. &) 63spm| 105 pm 
Alliance Accom............. | 1o1loam| 3 25pm 
Ravenna Accom............. 825am| 5 0”opm 








FT. WAYNE, CINCINNATI & LOUISYILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fert Wayne, Indianapolis, Terre Haute, 
Evansville and St. Leuls. 


13 ues snortze setween 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QQ wires shorter ano quicker QD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all agrats ofconnecting lines, 
' Maat, West, North and South. 





GEO. W. saul, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line,” 


Twenty (20) Miles Shorter than any other 
route be Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 








“ For scen picturesque and varied, 
Through leys — *mong mountains ser- 
The le’s favorite route I ween, (ried, 
The P. & L. E. sits enthroned as queen.” 

See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


EB. HotBroox CLaRx, 
Gen’l Supt., G.P.&T. A. 


Pittsburgh, Pa. 





d Daily. *Excent Saturday. Other trains 
except Sunday. Through Pullman Sleepers 
to New York on 1:40 p. m. train daily. 


From Cleveland Union Station. 


MtVernona?Pan Handle Route 


Cleveland & Pittsburgh R. R. 


For Cuyaho Falls,| Arrive. | Depart. 
Akron, Orrville, Mill- 
mers, See. a 

ernon, Columbus, Xe- : 

3 » dz7o0oamj| 8o0oam 
nia, Dayton, Cincinna- } 
ti, Louisville, Indiana 54° pm|d 800pm 
olis, St. Louis, and all 
ints in the South and 
uthwest 

For Cuyaho Falls, 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon and Columbus. 














1230pm|] i:ospm 
For Cuyaho Falls, 

Akron, Orrville, Chica- 
o, and all points in the 
est and Northwest. 


d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner, 





540pm| S8ooam 
° m 


10 10a 325pm 








SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashiand, Ky. 
Three trains daily pes Sunday. 
Favorite route, North and West, rom 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, L: burg, Newport News, 
Old Point Oomfort. 


J. Roprmson, Receiver, Jno, J. ARCHER, 
Columbus,O. Gen’l Pass. Agt 





—THE— 


Cleveland «Marietta Ry. 


THROUGH TRAINS 


Toledo, Cleveland and the Ohio River. 
The shortest and best Route via Marietta to 


Washington, D. ©., Charieston, W. Va. 
Parkersburg, Ww. Va., andtheSouth. 


Direct connections at Union ts, with all 
great through lines to ry 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 


Tickets sold and bagge checked through 
to destination. Reliable loiemidinn and best 


rates will be furnished any agent of 

Popular C. M. a sattins 

A.T. WrIKorr, Ww. 
Pres, and Gen. Mgr. 





(CHARDS, 
@.P.&T.a 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—TO— 


New York, Boston 
and the East. 


The shortest anc 
quickest Route to Pitts. 
burgh, Washington and 

more & the South 





east. 
New Central Depot So. Water St. and Viaduct 





No. 62, A modation . 

No. 72, New York & Pitts. Express....* 8 10a m 

No. 70, Pittsburgh Accom..............00++ *II 25 

No. 64, New York & Pitts. Limited...* 250 pm 
. . * 





No. Mantua Accommio.......,.......... 2pm 

No. 74, Youngst’n Ex.........ccccscsssesssees t opm 

No. 68, New York & Pitts. Ex............ Ilo pm 
ve. 


Arri 
No. 61, N. Y. & Pittsburgh Express...f 5 





15am 
No. 71, Youngstown Accom............... 715am 
No. 65, New York & Pitts. Lim...........% 955a m 
No. 67, Pittsburgh Accom........ -*12 30 Dm 
No. 73, Leavittsburgh Local..... -* 2I0pm 
No. 63, New York & Pitts. Ex.. * 650pm 
NO, 75, Mantua@ AcCOM.........cccccccssesees *720pm 
No. 69, Youngstown Express............. tT9I0opm 


*Daily. tDaily, except Sunday. 

Baggage checked through to all points East. 

Through tickets and information rding 
the route can be obtained at office, 141 da o1 
street, and at Depot N. Y., P.& O. Railroad. 
South Water street and Viaduct, Cleveland. 
A. M. TuckEr, Gen. Mang., Cleveland, O. 
W.C Rrvearson, Gen. Pass. Ag’t, New York 
G. E. Fouts, C P. & T. A., Cleveland, 





cLIPSE* 


LECT ROTYPE 


Beek NCRAVING CO. 
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CLEVELAND REFERENCES. 


J. W. Britton, Esq.. 

Woods, Jenks & Co., 

w.S. Tyler Wire Works Co., 
Cleveland Forge & Iron Co., 
Bishop & Babcock Co., 
Cleveland Saw Mill & Lumber Co. 


Address: 





THE HAZELTON TRIPOD BOILER 


Furnishes more and dryer steam with less fuel, and generates.steam more 
rapidly, than any other boiler in use. 


GEO. A. HUMPHREYS, Ag’t, 723 Perry-Payne Bldg., CLEVELAND, 0. 


Who also offer the Hazelton Purifier which we guarantee wiil remove 90 to 95 per cent. of the impurities from feed-water. 





Cherry Valley Iron Works, Leetonia, 0., 
Federal St. & Pleasant Valley Pass. Ry., Pittsburgh, Pa., 


Anglo-American Provision Co., Chicago, Sir 
Wellsville Plate & Sheet Iron Co., Wellsville, 0., Co 
Falcon Iron & Nail Co., Niles, 0. ney 
THE HAZELTON TRIPOD BOILER CO., 
wor 


809 Monon Block, 324 Dearborn St., CHICAGO, ILL. 





WILLIAM TOD & CO., YOUNGSTOWN, OHIO. 





The Potter Farntiesis Engine. 


Single Compound and Condensing-100 horse-power and upwards. 


THE HAMILTON BLOWING EFGINE, HYDRAULIC CRANES, 
ACCCUMULATORS AND SHEARS. 


HEAVY SPECIAL MACHINERY CENERALLY. 


a SEND FOR ILLUSTRATED CATALOGUE. 


THE DEMING CO., rs 


SALEM, OHIO. 
Pumps, 


For HAND AND POWER. 


Adapted for BorLER FEEDING, FIRE 

PURPOSES, etc.; also ARTESIAN WELL 

——— CYLINDERS and WoRKING Heaps for 
, ‘ci = FACTORIES, MILLs and FURNACES. 

HENION & HUBBELL, 55 & 57 N.Clinton St., Chicago, General Western Agents 

Send for illustrated catalogue and price list. Mention this paper. 

SF Fir 

piPle, TO vs spussES S, RLASTTURNACES 


VILE roof ROLLINGMILL WORK. 


WB. POLLOCK x C0 YOUNGS TOWN, O. 








Sy" Mationitte- Rowe Works 








=. Fl. JONES & Co., 
ENCINEERS +> CONTRACTORS, 


243-2245 River St., CLEVELAND, O. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


DESIGNED AND BUILT TO ORDER, 











Dies for all kinds of sheet metal 
= ventors’ models and specialties. 


St. Clair and Washinaton Streets. 
TOLEDO, O 


oods, leather, paper,etc. In- 
nd for circulars and prices. 


Mention this paper. 





Otto Gas Engine Works, 


SCHLEICHER, SCHUMM & CO { Eniiadetphia. 


*? | Chicago. 
Horizontal OTTO Gas Engines. 
Vertical UTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumpe. 
mbined OTTO Gas Engine Dynamos. 








SIZES: 1,2, 4,7, 10,15, 26 AND 60 HORSE-POWER. 
LaFountaine Manufacturing Co., 
MANUFACTURER OF 
Fret 


” VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry Machinery and other 
pi ss pecial a Mca 


1336 a oe Ave.. = CLEVELAND, QO. 





FRANK & CO., BUFFALO, N. Y. 


MANUFACTURERS OF 


Band 7, Scroll Saws, Universal Saw Benches 


Saw Mandrels, Pony Planers, 
Matchers, Friezing Machines, 

' Shafting, Pulleys, Hangers, 

" (Couplings, Wood Turning and 

Pattern Makers’ Lathes. 

















| So _aeeeedae 


Stump before a blast. | Fragments after a blast: 


© sTHOWGEST and SAFEST EXPLOSIVE 


mown to the Arts. 


= POWDER, FUSE, CAPS, 
Electric Mining Goods, 


AND ALL TOOLS FOR STUMP BLASTING, 
LE BY THE 
CULES. POWDER COMPANY. 
HER © Prospect Street, Cleveland, Va 
Je w. WILLARD, Managere{ 
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THE BALL & WOOD CoO., 


Owners of Ball Patents and Builders of 


Improved Automatic Cut-off Engines, 


Under the personal supervision of the inventor, F. H. Ball. 


Simple Engines, Electric Lighting Plants, 


for Electric Railway Plants, 


Triple Expansion Engines, 


Compound Engines, 
Manufacturing Engines, 


And all purposes requiring close regulation and economy. 


WORKS, ELIZABETH, N. J. OFFICE, 15 CORTLANDT ST.. N. Y. 


IRON CLAD PAINT CO. tren ciaa Paint co. 


Factery. 75477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, And get the aiies tate: 
CLEVELAND, OHIO and seve liability of suit for 
using an article made in viola- 


tion of the patents issued to 

Wm. Green, and now owned 

by this Company. 

TRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made 

FURNISHED both Dry and 
=° Ground in Oil. 

USED BY NEARLY ALL 














A FEW PROMINENT MISCELLANEOUS USERS 
(Excepting Governments and Railroads), 


Adams Express Company ; Allegheny City Light Plant; Alleghen 
Light Company; Anheuser-Busch Brewing Company; Arbuckle Brothers ; 
Ashcroft Manufacturing Company; E. Balbach & Son; Baldwin Locomotive 

orks; Bowers Dredging Company; Brooks Locomotive Works: Brown & 
Sharpe Manufacturing Company; Brush Electric Company of Baltimore ; 
Brush Electric Light gmpany © Buffalo; Burlington Electric Street Railway 
Company; Calumet & Hecla Mining Company: Cambria lron Company; Car- 
negie, ipps & Company; Cincinnati Gas Light & Coke Comp Coxe 
Brothers Company: Crescent Steel W 


any ; 
: orks of Miller, Metcalf & Parkin ; 
Cumberland & Presumpscot Mills, Denver Consolidated Electric Company ; 


County 





Detroit Dry Dock Company , Detroit Hiectric Light & Power Company: Dun- 
nell Manufacturing Company; East End Electric Light Company of Pitts- 
burgh ; Elgin National atch Company; Federal Street & Pleasant Valley 
Electric Street Railway Company of Pittsburgh and Allegheny ; Forest Paper 
Company : Gate Oisy il Mills ; Glen Echo Electric Street Railway Company 
of ashington ; erkimer Paper Company; Howe, Brown & Company ; 
Illinois Steel Company; Lehigh Avenue Passenger Electric Street Railway 
Company of Philadel; 1ia; Lombard, Ayres & Company : McConway & Torley 
mpany ; McKeesport Electric Light Company; Metropolitan Electric Light 
epmoeny of London; Missouri Electric Lig t & Power Company of St. Louis; 
Muncie Pulp & Paper Company; New England Dredging Company; New- 
ton Paper Company ; G. H. Nichols & Company ; Ohio Paper Company ; Oliver 
Oil Semapeny | Omaha & Council Bluffs Electric Railway Company; Omaha 
Electric Street Railway Company ; Otis Iron & Steei Company : Pacific Rolling 
Mill Company Pencoyd Iron orks; Pennsylvania Steel Company: Phila- 
delphia Reading Coal and Iron Company ;° Pittsburgh Locomotive & Car 
Work; Robert Poole & Son Company ; Quaker City Dye Works: St. Charles 
Car Works ; Sawyer-Man Electric Company; Schenectady Locomotive Works: 
Williams Sellers & Company: Sherman Oil & Cotton Company: Shoenberger & 
qompany:;, Southern Cotton Oil Company: Claus Spreckels* Sugar Refinery; 
Tacoma Light & Water Conipany; Terre Haute Electric Street Railway Com- 
pany; Union Switch & Signal Company: United Electric Light & Power Com- 
any: Vancouver Electric Street Railway & Light Company: Wellman Iron & 
teel Company; Westinghouse Air Brake Company : Westinghouse Electric & 
Manufacturing Company; Wilmington City Electric Street Railway Com- 


pany. 
Over 3000 other users, 


> THE WESTINGHOUSE MACHINE COMPANY. 
Exuauy PITTSBURGH. PENNA.U.S.oF A. Clumae 


» SKINNER ENGINE CO, ERIE PA. 
KIN OVER 4500 IN USE. 


MANUFACTURERS OF 


= ala LAUTOMATIC, STATIONARY & PORTABLE 


ENGINES # BOILERS 


SEND FOR CATALOGUE. 











SOUTHWARK FOUNDRY & MACHINE CO., Philadelphia, Pa. 


SOLE MAKERS on tee: 
PORTER-ALLEN AUTOMATIC ENGINE. 
ALSO BUILDERS OF 
Blowing Engines, bites Engines, 
Centrifugal Pumps, Accumulators, 


Hydraulic Cranes, 
Boilers Tanks, etc. 





GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
lron_and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters, Iron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 
@@Send for Circular and Price List No. A 


CORRUGATED 





THE KANNEBERC ROOFING CO., Canton, O. 
The Originators of Strictly Genuine Steel Roofing.) 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 


Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling, 
Water Proof Building Paper, Dry and Ready Mixed Paints, Etc 
Write for Catalogues, Price Lists and Samples. 


OLTON | 
ROOFING 
SIDING, 





RON ROOFING 


CEILING &c. 


AGENT WANTED EVERYWHERE 





CAMBRIDCE ROOFING CO.., Cambridge, 0.&Chatanooga, Tenn, 


Manufacturers of 
Plain, Rolled, Crimped 


Rage, Corru ted and Bead- 
= oofing, Siding and Ceil 


g- 
PURE STEEL A SPECIALTY 


a@ Send ‘for Descriptive 
Catalogue. 





—MANUFACTURERS OF— 


Stecl Foorne:s, 


Corrugated Iron, 


Edge Roofing and Siding, Beaded Sidin 
Patent Slip Joint EAVE TROUGHS, etc. 


WRITE US FOR PRICES. 
Agents’ Wanted. Address OFFICE NO. 223, CANTON, 0 


Crimped 
Ceiling, 


and 





All my Iron 
and Steel isr 
rolled and bo 
annealed, wel 


SYKES’ 


IMPROVED 
t 


i. 
rROnw & STwswI, BROoowFima ooa., 
a for Ciseulas and Erice List NILES, O., and CHICAGO. ILL. 


and mention this veper 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


5 L this steel now running prove vhis. 
Rockers, Piston-Heads, etc., for Locomo- 
ee Ty “STEEL CASTINGS of every description. 
Send for circulars and prices to 
Chester Stee! Castings Co., 
WORKS: OFFICE 
CHESTER, PA. } 407 LIBRARY ST., PHIADELPHIA, PA, 





FROM {1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 













ee NEN HE 


aE SES 
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STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL, STYLE.) 
aM * ; @ 





’ Re. 
Removes all Impurities. Entirely Prevents Scale in SteamBoilers. 


CATALOGUE ON PPLIOCATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON. OHIO. 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 


E "in Use, Over 2,600. 
4 


7 a 





25 to 1,000 H. P. 


These engines are the combined result o1 
long experience with automatic cut-off reg- 
ulation, and most careful revision of all de- 
tails. They are designed and constructed 
for heavy and continuous duty at medium 
A e666 or: high rotativespeeds. Highest attainable 
ees Economy in Steam Consumption and Supe- 
M rior regulation guaranteed. Self-contained 

==— Automatic Cut-off Engines 12 to 200 H. P. for 
driving Dynamo Machines a Specialty. Illus- 
rated Circulars, with various data as to 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Salem, O. 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y. 
W. N. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Minn, 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 
6 Washinetonsst., Chicago. 







performance, free by mail. Address 











W. S. HUTOHINSON. 











OLuD 






sem ron caruconoe. Cop, Lake & Kirtland Sts,, Cleveland, (. wns ror scorns | 


is. CLEVELAND TWIST DRILL CO., (gor 


BRBLIABLRD 


UNIVERSAL RADIAL 
RADIAL DRILLING MACHINE’ 


=.= THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


= PRICES$450.°& UPWARD 
UNIVERSAL RADIAL DRILL C0 


CINCINNAT 








The Hart or Detroit 
Emery Corundum Wheels and Machinery. 
Writeto J. WENDELL COLD, M. B., 
District Manager, Box 152, Ohicago, Ill., or Box 84, Columbus, O. 
a@-N. B.—Also Agent for WM. SELLERS & Co.’s SPeciaL Too. GRinp- 


BR and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 












PENEERN Tay 


F. AUTOMATIC INJECTOR. 


} Ls Guaranteed 99 per cent. Efficiency 
AS A BOILER FEEDER. 


42,000 in actual use. 
Sent on 30 days’ trial. 


PENBERTHY INJECTOR COMPANY,, 


Meanufacturers, 
DETROIT, ~ MICH. 
C. H. PRESLEY, Agent, Cleveland, O. 


BEL.TiNG. 


For general work use only Shultz Fulled Belting, but 
for a main driving belt take Shultz Leather Link Belt. 
It will give you more power and last longer than any 
other belt now made. We will put one in for you under 
full guarantee and on 60 days’ trial. For sale by 


THE PARKIN & BOSWORTH CO., OS. ater Sh CLEVELAND, 0. 








PRESSED WROUCHT IRON OPEN TURN BUCKLES. 






Thelist retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.,. CLEVELAND, Ounio. 





REYNOLDS BROS., TOLEDO 


Hand Cut Files | WIRE & IRON WORKS 


Manufacturers of 


AND RASPS. 
We solicit the commercia | Brass and Wire Railings, 
baieisch ne Wire and Iron Fencing, 


183 & 135 N. Water St. Roof resting, 


COLUMBUS, OHIO. Wire and Iron Window Guards, 


Old Files Recut and Stable Fixtures, 
Warranted Superior ta | 44 Builders’ Wire and Iron Work of every 


any Machine Cut and Description. 


Lead Tempered in the F. POWELL & Co., 


market. Send for price 
i. TOLEDO, OHIO. 

















Awarded the GRAND PRIZE at the Paris Exhibition. 


eB 
GLASGOW, 








CRAHAM TWISTEDRILL CO,, Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 








WEBSTER’S “VACUUM ” EXHAUST STEAM ECONOMIZER, 
Feed-Water Heater and Purifier 


Is the most perfect device known for HEATING and PURIFYING the FEED-WATER for steam 
boilers, preventing scale, and for HEATING BUILDINGS of any description, WITHOUT BACK 
PRESSURE on engines, returning CONDENSATION to the BOILER IN THE ONE APPARA- 
TUS. Readily cleaned without stopping machinery. All parts accessible. 


FURNISHED ON TRIAL FOR ACCEPTANCE, 


Before you decide upon the adoption of any Feed-Water Heater and Purifier, or any device 
for assisting the circulation of steam for hosting purposes, (after receiving full information of 
every device in the market) we would be pleascd to call upon you personally (at our expense) 
and explain, with convincing proofs, the superiority of Webster's ‘‘ Vacuum "’ Exhaust Steam 
Economizer over all pressure, coil, tubular or open heaters. Send for New Catalogue. 


WARREN WEBSTER & CO., Prop’rs, 491 N. Third St., Phila. 
74 Cortlandt St., New York. 159 La Salle St. Chicago, I11. 
94 Pearl St., Boston, Mass. 


Enterprise Boiler Company, ““Sec"™ 


MANUFACTURERS OF 


BOILERS, AND TANKS, SHEET IRON AND PLATE WORK 


Of all Descriptions. 
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